\ 


Oimc«r  MM,  non  hormolic 
is  Vt**  diemotor  i  1  lioigM 
Woighl  >  .06  lbs. 


FOR  MINIATURIZATION  " 


MINIATURIZED  \ 
AIRCRAFT  FILTERS 


EXTREME 

MINIATURIZATION 


The  minioturizotion  of  tronsformers  has  been  a  UTC  specialty  ever 
since  the  development  of  the  Ouncer  series  in  1937.  The  importance 
of  this  engineering  ‘"know  how”  is  reflected  by  the  lorge  number  of  UTC 
Miniature  components  in  present  military  equipment.  Some  examples 
of  this  engineering  leadership  are  illustrated  below. 
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WAVEGUIDE  TEST  EQUIPMENT . COVER 

Test  equipment  items  developed  by  the  Polytechnic  Research  ond  Development  Co.,  Inc.  permit  microwove  measure¬ 
ments  over  a  thirty-to-one  frequency  ronqe.  Photograph  by  Gerald  P.  Oddo  and  Henrietta  P.  Kravis.  (See  poge  138) 
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How  to  sove  time  and  money  when  choosing  one 

HORN  ANTENNAS  FOR  TELEVISION,  by  Dean  O.  Morgan .  84 

Eight-foot  receiving  horn  provides  over  14-db  power  goin  on  chonnel  13 

NEW  UHF  RESNATRON  DESIGNS  AND  APPLICATIONS,  by  D.  B.  Harris .  8« 

Use  as  high-power  uhf  amplifiers  for  tv  and  military  applications  is  described 

SOUND  WAVES  TEST  CYLINDER  HEADS .  90 

Differences  in  sonic  frequencies  are  used  for  precision  comparison  to  a  standard 

MODIFIED  BUTTERFLY  UHF-TV  CONVERTER,  by  Matthew  Slate .  92 

Compact  unit  provides  continuous  tuning  over  proposed  uhf  television  bond 

MULTIPLEXED  BROADCAST  FACSIMILE  by  John  V.  L.  Hogan  and  John  W.  Smith .  97 

New  York  State  network  employs  ultrasonic  subcarrier  without  degrading  15-kc  oudio  programs 

VARIABLE  PULSE  DELAY  FOR  RADAR  RANGING,  by  James  Gordon  .  100 

Deloy  is  obtained  with  range  from  microseconds  to  milliseconds  and  mosimum  error  of  0.3  microsecond 

PRECISION  MEASUREMENT  OF  SHAFT  SPEEDS,  by  Oliver  V.  Riley  .  104 

High  degree  of  accuracy  is  obtained  by  using  standard  WWV  tone  for  comporison 

R-F  AMPLIFIER  FOR  UHF  TELEVISION  TUNERS,  by  B.  F.  Tyson  and  J.  H.  Weismon .  106 

Gives  goin  of  12.5  db  over  entire  range  of  470  to  890  me  ond  improves  noise  figure  4  db 

MINIATURE  TRAVELING-WAVE  TUBE,  by  Robert  Adler .  110 

Brood-bend  amplifier  tube  is  true  traveling-wave  type  operating  between  100  ond  1,000  me 

WIDE-RANGE  SWEEPING  OSCILLATOR,  by  Louis  A.  Rosenthal .  114 

All-purpose  single-tone  or  wobbled  audio  generator  uses  thermistor  ond  Tkyrite  or  Varistor  elements 

HIGH-POWER  UHF-TV  KLYSTRON,  by  Engineerii^  StoH  of  Varion  Associates .  117 

Development  of  5-kw  cascade  tube  used  in  commercial  ebf-tv  transmitter  , 

SELF-GENERATING  ACCELEROMETERS,  by.  G.  K.  Guttwein'ond  A.  I.  Dronets .  120 

Advontoges  of  piezoelectric  barium  titanote  units  include  useful  range  from  0.022  to  600  g 

AUTOMATIC  BROADCAST  PROGRAM  MONITOR .  124 

Remote  monitoring  device  with  interesting  possibilities  in  telemetering  and  radio-relay  circuits 

UNIVERSAL  DIRECT-COUPLED  DIFFERENTIAL  AMPLIFIER,  by  Leanord  Goldberg .  128 

Provides  constant  cktsed-loop  gain  and  lew  output  impedonce  for  mothemotical  operations  in  computers 

TEMPERATURE-COMPENSATING  CAPACITOR  NOMOGRAPH  (Reference  Sheet),  by  Thomas  T.  Brown .  132 

Gives  directly  values  required  when  combining  two  capacitors  to  get  porticulor  overall  temperature  coeHicient 
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seal  components  hermetUally 
speed  up  sub-assemblies 


Marion  portable, 
bench-type  induction 
soldering  unit  •  •  •  • 

•  SMALL 

•  COMPACT 

•  ADAPTABLE 

•  EFFICIENT 

•  ECONOMICAL 

•  EASY-TO-USE 


A  PRODUCTION  TOOL  This  unit  was  designed  to  simplify  and  improve 
both  the  quality  and  quantity  of  production  of  many  different 
assemblies  in  the  electronic  and  electrical  fields.  It  has  been  used 
successfully  for  many  years  in  the  manufacture  of  Marion  her¬ 
metically  sealed  instruments.  Assembly  applications  include 
magnet  assemblies,  relay  armatures,  connectors,  capacitors  and 
transformer  cans  and  germanium  diode  assemblies;  also  jewelry, 
watches,  toys,  automotive  parts,  household  fixtures,  etc. 

HERMHICAllY  SEALED  COMPONENTS  Because  of  the  present  intense 
interest  in  hermetically  sealed  components,  Marion  offers  the 
benefit  of  its  experience  in  true  glass-to-metal  hermetic  sealing 
with  the  Marion  Induction  Soldering  Unit  and  Marion  metalized 
(platinum  film)  glass.  Marion  platinum  film  base  glass  has  been 
developed  to  permit  higher  sealing  temperatures,  greater  thermal 
shock  range  and  resoldering  if  necessary. 

PROFIT  FROM  EXPERIENCE  Investigate  now.  Submit  your  requirements. 
We  will  be  glad  to  supply  samples  and  quotations.  Ask  for 
bulletin.  Marion  Electrical  Instrument  Company,  401  Canal  Street, 
Manchester,  New  Hampishire. 
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Low  temperature  is 


Any  resistor  can  reduce  voltage  and  dissipate 
heat.  Amazingly  few  can  do  it  without  overheating 
themselves!  Chief  among  those  who  can  are  IRC 
Resistors.  Advanced,  yet  practical  design— unusual 
use  of  heat-dissipating  materials— and  a  rigid  quality- 
control  system— all  combine  to  give  these  resistance  units 
low  operating  temperatures,  greater  efficiency  and  longer  life. 


Vt,  Vit  1  and  2  watts — available  in  ±5%, 
and  ±  20%  tolerance. 


Easily  meet  critical  requirements  of  television. 


Fully  tested  by  independent  agencies  under 
octual  field  conditions. 


Low  temperature  coefficient  and  noise  level. 
Meet  and  beat  JAN«R>11  Specifications. 


Besides  unusually  rapid  dissipation  of  heat,  IRC  Fixed 
and  Adjustable  Power  Wire  Wound  Resistors  give 
balanced  performance  in  every  characteristic.  Special 
cement  coatings  are  designed  for  low  range  high  tempera¬ 
ture  requirements — or  for  maximum  protection  against 
extreme  atmospheric  conditions.  For  exacting,  heavy-duty 
applications — high  voltage  bleeders,  bias  supply,  grid 
and  filament  dropping  resistors — PWW's  are  available 
in  a  full  range  of  sizes,  types  and  terminals.  Leading 
industrial,  aircraft  and  broadcasting  users  have  specified 
them  for  more  than  14  years.  Technical  data  Bulletin  C-2 
gives  complete  information. 


When  you’re  in  a  hot  spot  and  need 
experimental  or  maintenance  quan¬ 
tities  of  standard  resistors  double- 
quick,  phone  your  IRC  Distributor. 
IRC’s  Industrial  Service  Plan  pro¬ 
vides  him  with  a  full  stock  of 
uniformly  dependable  standard 
resistors;  he  can  give  you  fast, 
round-the-comer  delivery  of  small- 
order  requirements.  We’ll  be  / 
glad  to  send  you  his  name 
and  address. 


For  OXtrOMoly  f*$t  hoot  Assipsfioil,  the  unique  mounting  broMets 
of  Type  MW  Wire  Wound  Resistors  actually  transfer  heat  ^om 
chassis  to  outside.  Other  radical  departures  from  conventional  doiiign 
give  MW’s  widest  adaptability  to  individual  requirements.  MW'jkore 
fiat  wire  wound  resistor  strips,  permanently  enclosed  by  high  preaure 
molding  in  a  special  mka-filled  phenolic  compound.  Special  feet  per¬ 
mit  mounting  on  any  fiat  metal  surface.  Low  initial  cost,  lower  mount- ' 
ing  cost,  fiexibility  in  providing  taps  at  low  cost,  and  savings  in  space, 
all  offer  amazing  economies.  Ask  for  technical  data  Bulletin  B-2. 


U/Wa^ -tilt 


-wv- 


INTERNATIONAL  RESISTANCE  COMPANY  A 

403  N.  BROAD  $T.,  PHIIADEIPHIA  t,  PA. 

Pl*a>*  t<nd  m*  campUl*  infatmolian  an  lha  itamt  chackad  kalaw: — 
Advanced  ST  Racittert  lB-1)  BW  Raiittori  (B-Sl 

Po~at  Wire  Woundt  lC-2t  Reiltlori  (t  2) 

Name  and  Addreci  of  nanrntt  IRC  Dtttribulof 


essential 


Ttaptrotart  <o«fficiMts  cRvgr  Muay  rtsistoMt  volvts  irc 

Type  BW  Insulated  Wire  Wound  Resistors.  At  '/z,  1  and  2  watts,  they 
are  exceptionally  stable,  economical  units  for  low  range  applications 
such  as  meters,  analyzers,  spark  suppression  units,  TV  circuits,  low 
power  ignition  circuits.  Resistance  elements  are  wound  uniformly  on 
insulated  core.  Molded  phenolic  housing  protects  against  humidity 
and  grounding.  Noise  and  aging  are  negligible.  Technical  data 
Bulletin  B-5  contains  full  details. 


jONi _ state. 


Once  more,  RCA  leads  the  field!  This  time,  with 
new  rectangular  picture  tubes  which  require  no  focusing 
coil  or  focusing  magnet  .  .  .  thus  effecting  important 
savings  in  critical  materials. 

The  currently  used  magnetic  focus  in  TV  sets 
requires  coils  and  magnets  containing  the  metals  cobalt 
and  copper  . . .  both  on  the  Government's  restricted  list. 

To  meet  the  shortages,  RCA  engineers  have  de¬ 
veloped  improved  electrostatic  focusing  for  wide- 
deflection-angle  TV  tubes— eliminating  need  for  a  focus¬ 
ing  magnet  or  coil.  Result:  The  new  RCA  kinescopes — 
which  not  only  make  possible  savings  in  critical 
materials,  but  introduce  advantages  that  destine  them 
to  become  industry’s  most  widely  used  picture  tubes. 

Such  advantages,  for  example,  as:  (a)  An  improved 
electron  gun  which  provides  excellent  uniformity  of 
focus  over  the  entire  picture  area,  and  is  so  designed  that 
the  focusing  electrode  takes  negligible  current— permit¬ 
ting  voltage  for  the  electrode  to  be  supplied  easily  and 


economically;  (b)  Focus  automatically  maintained  with 
variation  in  line  voltage  and  adjustment  of  picture 
brightness;  (c)  Simplification  of  tube  installation  and 
adjustment  for  optimum  performance. 

When  RCA  produced  its  outstanding  Image  Orthi- 
con,  “eye”  of  the  television  camera,  it  called  upon  the 
superlative  Driver-Harris  radio  alloy  Nichrome*  V  to 
provide  95  %  of  the  metal  components  of  the  tube.  Now, 
in  the  case  of  the  kinescopes,  a  Driver-Harris  produced 
alloy  fills  a  need. 

Here  are  typical  examples  of  how  Driver-Harris 
stands  ready  to  serve  all  industry  with  alloys  necessary 
for  new  or  standard  applicatio.ts. 

During  the  present  emergency,  of  course,  strategic 
materials  and  the  alloys  made  from  them  are  on  strict 
allocation.  However,  we  shall  be  glad  to  make  recom¬ 
mendations  based  upon  your  specific  needs,  and  serve 
you  to  the  best  of  our  ability. 


Mahft  0^  fomovt  ortd  9¥0f  80  offofi 

tof  •/•cfroAK.  9l9<tfKot  Oftd  h^f  U90*ing  /••/di 

Driver-Harris  Company 

HARRISON,  NEW  JERSEY 


BRANCHES:  Chicago,  Dafreit,  CUvtIand,  lot  Angeitt,  Son  Froncitco 
In  Conodo:  Tha  B.  GREENING  WIRE  COMPANY,  ITD.,  Homillon,  Ontario,  Conodo 


6 


*T.M  Rag  U  S.  Pol.  OR. 

October,  1951  —  ELECTRONICS 


PIASTWOH 


are  worthy  of  your  consider¬ 
ation  where  small  size,  high 
operating  temperature  and 
high  internal  resistance  are 
a  specific  requirement. 

By  using  Plasticon  M  film  capacitors, 
unusual  life  and  resistance  are  obtained. 

Typical  of  our  NEW  Plasticon  M  capaci¬ 
tors  are  the  following: 


•  Miniature  hermetically  sealed  Type  MSCM  104-4C 

Capacitance  0.1  mtd.  Rated  voltage  400  DC 
Size  0.400  Dia.  1-5/16"  long 

AFTER  1000  hours  life  test  at  12S’C  with  565  VDC  applied 

Resistance  12,000  megohms  measured  with  565  VDC  applied  in  I25°C  ambient 

•  Miniature  hermetically  sealed  Type  MACM  104-4C 

Capacitance  0.1  mtd.  Rated  voltage  400  DC 
Size  0.400  Dia.  l-S/16"  long 

AFTER  1000  hours  life  test  at  125’C  with  565  VDC  applied 

Resistance  40,000  megohms  measured  with  565  VDC  applied  in  125'’C  ambient 
temperature 

•  Type  MAC  25C05  Rectangular  base  CP70  style  container 

Capacitance  0.5  mfd.  Rated  voltage  2000  VDC 
Size  24  X  1-3/16  x  24"  high 

AFTER  1000  hours  life  test  at  SS'C  with  2500  VDC  applied 

Resistance  200.000  megohms  measured  with  2500  VDC  opplied  in  85''C  ambient 
temperature 


Send  specifications 
for 

your  requirements 


MANUFACTURERS 

Glassmike  Capacitors 
Plasticon  Capacitors 
HiVoU  Power  Sup/Jies 
Pulse  Forming  Networks 


.-t/l  Phones;  AMbatsador  2-3777 

'P 

r^rroduet»  Company 
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DEI  Oil  Problems 

nELIIT  Solved 


EASIER  •  FASTER  •  BETTER 

with  Potter  t  Brumfield’s 


ON-THE-JOB  Eng 


\ 


ineering  Service 

SALES  OFFICES  IN  PRINCIPAL  CITIES 
Address  Potter  &  Brumfield  in  the  Following  Cities: 


IN  these  days,  when  you  must  des^n  under 
pressure  of  time  and  the  handicap  of  avail¬ 
ability  .  .  .  you  need  fast,  competent  "on-the- 
job"  help  to  get  over  the  rough  spots.  Call 
the  nearest  Potter  &  Brumfield  Sales  &  Engi¬ 
neering  Office.  Conveniently  located  through¬ 
out  the  country,  these  offices  are  staffed  with 
well-trained,  competent  electrical  engineers 
.  .  .  men  thoroughly  qualified  to  assist  you  in 
development  problems  and  in  selecting  the 
r/g^r  relay  for  your  purpose. 

Many  relay  applications  can  be  solved  in 
several  different  ways.  By  using  the  knowl¬ 
edge  of  your  Potter  &  Brumfield  relay  en¬ 
gineer  you  are  assured  of  the  quickest  and 
most  practical  answer  to  your  problem. 


ALBANY  7,  NEW  YORK,  100  Stal*  SIrMt,  Albany  3-M2B 
ALEXANDRIA,  VIRGINIA,  122  N.  FayoM*  SItmI,  TampI*  17ia 
ATLANTA  S,  GEORGIA,  103  NUHor  BMg.,  Hamlock  6161 
BOSTON  16,  MASS.,  25  Honlington  Avanoa,  Kanmer*  6-S5S0 
BUFFALO  2,  NEW  YORK,  1124  PrudanUal  BUg.,  Mohawk  9222 
CEDAR  RAPIDS,  IOWA,  309  Guaranty  BMg.,  Phona:  40333 
V^CHICAGO  34,  ILLINOIS,  33S3  N.  Caniral  Av*.,  Pantacala  6-6776 
aiVHAND  IS,  OHIO,  1336  Euclid  Avunua,  Main  1-1236 
DALLAS  S,  TEXAS,  7322  Marguull*  Av*.,  Emmon  6-6236 
DAYTON  2,  OHIO,  13  W.  Munumunl  Avunua,  Humlock  9661 
DENVER  7,  COLORADO,  S523  Eatl  CoHax  Av*.,  Fruumont  3067 
DETROIT  3S,  MICHIGAN,  19431  Jamm  Couiunt  H'way,  VarmanI  3-346C 
INDIANAPOLIS  I,  INDIANA,  2203  E.  Wathinglan  Straol,  Morkul  3517 
KANSAS  OTY  2,  MISSOURI,  1010  Portw  Building,  Logan  9324 
LOS  ANGELES  6,  CALIFORNIA,  2230  W.  Illh  St.,  Dunkirk  3-4197 
MEMPHIS,  TENNESSEE,  1336  Madison  Avonut,  Phono  2-1914 
MILWAUKEE  3,  WISCONSIN,  744  North  4th  Shoot,  Broadway  2-OSI7 
MINNEAPOLIS  17,  MINNESOTA,  5022  29lh  Avonuo,  South,  Droxol  1395 
NEW  YORK  16,  N.  Y.,  13  E.  40lh  St.,  Murray  Hill  3-7535 
PHILADELPHIA,  PA.,  DREXEL  HIU,  3611  Borry  Avo.,  Cloorbrook  9-0231 
PinSBURGH  19,  PA.,  600  Grant  Shoot,  Court  0131 
SAN  FRANaSCO  3,  CALIF.,  1234  Folsom  Shoot,  Markot  1-4166 
ST.  LOUIS  5,  MISSOURI,  311  Connor  Building,  Porkviow  7622 
SEATTLE  I,  WASHINGTON,  2217  Fourth  Avo.,  Main  3750 
SYRACUSE  1,  NEW  YORK,  P.  O.  Box  1224,  Boldwinsvillo  662 
TORONTO  13,  ONT.  CANADA,  2273  Donforth  Avonuo,  Oxford  1127 
VANCOUVER,  B.C.,  CANADA,  132  W.  Hastings  St.,  PacHIc  3195 
WILMINGTON,  NORTH  CAROLINA,  4924  Oloandor  Drivo,  Phono;  5749 
EXPORT:  ROCKE  INTERNATIONAL  CORPORATION 

13  East  40th  Shoot  •  Now  York  16,  N.  Y.,  U.  S.  A. 

Phono:  Murray  Hill  94)200  «  CaUo  Addross  ARLAB 


PRINCETON,  INDIANA  V  Phone  1208 


Standard  P  &  B  Relays  are  Available  at 
Your  Local  Electronics  Parts  Distributor 
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October,  1951  —  ELECTRONICS 


NEW 

MINIATURE  SWITCHES 

BY  CENTRALAB 


Now,  Centralab,  the  first  name  in  Electronic  Components,  offers  new  tlesign 
possibilities  in  an  entirely  new  line  of  truly  miniature,  top-quality,  rotary 
switches  for  radio,  TV  and  similar  high-frequency,  low-power  applications. 


WANT  MORE  INFORMATION? 


SEE  NEXT  2  PAGES  O 


FOR  COMMERCIAL  OR 


\ 


New  Centralab  Miniature  Switches  Give 
You  Top-Quality  Construction  &  Performance 

'\'ou'll  find  these  new  Centralah  miniature  rotary  switches  have  every  quality- 
coii'truction  feature  —  every  quality-performance  characteristic  as  previously 
huilt  into  larger  si/e  Onlralah  switches.  Switch  sections  are  high-quality,  lam¬ 
inated  phenolic  or  Ontralah's  own  (irade  L5  Steatite.  Clips  and  contacts  are 
self-cleaning,  spring  brass  with  heavy  silver  plating  or  coin  silver.  .\11  other 
metal  parts  are  adequately  plated  to  meet  commercial  or  government  sj)ecifi- 
cations.  Switches  have  positive  HO®  indexing.  What’s  more,  these  miniature 
(ientralah  switches  offer  identical  opportunity  with  the  larger  size  units  for 
having  multiple  sections  on  a  single  shaft.  Switches  are  available  with  2  to  11 
positions  with  stops,  or  12  position  continuous  rotation.  Of  |)articular  interest 
for  .\M-FM-TV  designers  —  these  miniature  switches  may  he  furnished  with 
dual  concentric  shafts  coupled  with  regular  line  switches  and  Centralah’s 
famous  Model  2  Hadiohm  variable  resistors.  (See  illustrations  at  right.) 


NEW  LINE  OF  MININTERE  SWITCHES 


MILITARY  APPLICATIONS 


Now  Centralab  offers  a  completely  new,  unusually  small 
rotary  switch  line — available  in  a  variety  of  multi-pole, 
multi-position,  multi-section  models  and  in  combination 
with  line  switches  and  variable  resistors. 


New  Centralab  Series  20,  miniature,  single  steatite  section  switeh. 
Available  in  2  to  II  positions  with  stops,  or  12  position  continuous 
rotation  —  and  with  multiple  sertions. 


Combination  Series  30  miniature  switch  unit  with  dual  concentric 
shaft  —  permits  independent  operation  of  miniature  switch  including 
off-on  switch,  and  Model  2  variable  resistor. 


If  you  need  a  truly  small  size,  long-life  switch, 
Cenlralab’s  new  miniature  Series  20  and  Series 
30  switches  are  the  answer.  They  have  been 
specifically  designed  to  meet  the  modern  trend 
toward  greatly  reduced  size  in  electronic  equip¬ 
ment  for  high-frequency,  low-current  applica¬ 
tions.  Extremely  compact  design  and  small  size, 
plus  availability  of  separate  sections  and  index 
assemblies  provide  an  adaptability  that  is  in¬ 
valuable  to  design  engineers  and  manufacturers. 
Eor  complete  specification  information  on  the 
new  Oiitralab  Miniature  Series  20  and  Series 
,30  Switch  line,  mail  the  coupon  today.  Manu¬ 
facturer  s  samples  promptly. 


Here’s  standard  Series  20  miniature  switch  with  standard  shaft  and 
phenolic  section  with  conventional  off-on  switch  added.  Also  available 
with  multiple  sections. 


If  ' 


[ 


Same  combination  Series  30  unit  as  shown  at  left,  except  that  Model  2 
variable  resistor  is  mounted  at  rear  of  miniature  switch.  Position  of 
resistor  provides  convenience  of  wiring. 

Cen^al^ 

Division  of  GLOBE-UNION  INC  •  Milwaukee 


CENTtALAB  l)i\  ision  of  ('.lube  I'ninn  Inc.  5| 

914  East  Keefe  Avenue.  .Milwaukee  I,  W  is<'onsin 

Please  send  me  complete  specification  information  on  Ontralab’s  new 
Series  20  and  Series  .30  Miniature  Switi  h  line. 

Name  . . 

City . . Zone _ State  .  . 


RADIO  CORPORATION  of  AMERICA 

ENGINEERING  PRODUCTS  DEPARTMENT  CAMDEN. N.J. 


IF  you  plan  to  start  TV  station  operations 
with  a  modest  equipment  investment . . . 
and  still  be  sure  you  get  adequate  signal 
coverage  .  .  .  this  new  "2  kw”  is  a  logical, 
economical  solution  to  your  problem.  Initial 
equipment  expense  is  lower  than  that  of 
most  TV  stations  on  the  air  today.  And  tube 
costs  are  low— because  all  the  tubes  are 
standard  types. 

Used  with  RCA’s  popular  and  inexpen¬ 
sive  high-gain  3-section  Super  Turnstile  An¬ 
tenna,  this  transmitter  produces  5  kilowatts 
ERP— at  the  lowest  cost  per  radiated  kilo¬ 
watt  in  TV  history.  Used  with  RCA  TV 


antennas  of  higher  gain,  this  transmitter 
provides  up  to  20  kw  ERP ! 


Why  not  ask  your  RCA  Broadcast  Sales 
Specialist  to  help  you  with  your  planning. 
He  can  tell  you  precisely  what  you’ll  need 
to  go  on  the  air— and  how  to  do  it  at  lowest 
cost.  Make  use  of  his  "know-how.”  Call  i 
him  today.  I 


ANNOUNCING — a  64-page  book  on 
\  RCA’s  new  line  of  TV  broadcast 
'  equipment  for  all  channels,  2  to  831 
An  indispensable  reference  for  station 
planning.  Available  only  from  your 
'  RCA  Broadeast  Sales  Specialist. 


*EllGctiv«  rodiotod  power 


Far  any  TVgMowrar  to 200 t&^^Qo  RCA  I 


34S|V*  • 

kern  Uta  ^  IkaW 


■  ■■■■ 


■  ■■■■■ 


Tim  heart  of  the  "2  kw''— 

the  fereed-air-cooled  triode,  RCA-5762 


This  service-proved  triode  features  sturdy  internal 
construction — and  a  very  efficient  plate  radiator. 
The  tube  ukes  less  than  half  the  air  flow  pre¬ 
viously  needed  for  a  tube  having  the  same  power¬ 
handling  capability.  And  it’s  available  through 
any  RCA  Tube  Distributor! 


Absolute  occurgcy  up  to 
130,000  counts  per  second  os* 
sured  by  self-btosing  under 
wide  excursions  of  line  voltage. 


S/MPLf  AND 
STRAIGHTFORWARD 

Minimum  number  of  compo¬ 
nents,  all  turret-lug  mounted, 
in  a  true  binary-coded  decimal 
reset  circuit. 


COMPATIBLE 

Binary-decimol  coding  (1-2-4- 
8)  directly  usable  in  computers, 
recorders  and  data  -  handling 
systems. 


EASY  TO  MArNTAIN 

Tube  failure  ''locks- up"  the 
decade  and  furnisher  instan¬ 
taneous  identificotion  through 
the  on-off  synchronization  of 
neons  and  tubes,  thus  simpli¬ 
fying  replacement. 


Four  ultra-visible  neons,  coded  1 -2-4-8,  are  read  as  decimals 
with  unerring  ease— provide  a  swift  check  on  tube  operation. 


This  unique  decimal  read-out  offers  unparalleled  observa¬ 
bility.  The  lamps  are  brilliant  and  significant  under  high 
ambient  lighting  at  oblique  angles  and  from  remote  dis¬ 
tances.  No  other  visual  indicator  can  be  read  faster  or  with 
less  chance  of  error.  . 


The  indicating  lamps  couple  with  the  decade  stages  and 
follow  the  true  binary  progression  of  count.  Trouble  in  any 
stage  is  instantaneously  reflected  in  its  associated  lamp. 
The  lamps  themselves  are  free  from  marginal  voltage 
limitations. 

In  addition  to  a  space-saving  of  one-third,  the  newly  minia¬ 
turized  decade  provides  a  read-out  adaptable  to  remote 
mounting.  A  small  plug-in  cluster  of  four  neons  is  optional 
as  a  tube-servicing  feature  where  frequency  dividing,  for 
example,  makes  a  read-out  unnecessary. 

These  electronic  counting  decades  may  be  obtained  as  in¬ 
dividual  components.  They  are  also  available  in  complete 
counting,  timing,  computing  or  frequency-measuring  sys¬ 
tems.  Detailed  information  or  technical  assistance  will  be 
provided  upon  request  to  Dept.  6E. 


POTTER  INSTRUMENT  COMPANY 


incorporated 
115  CUTTER  MILL  ROAD.  GREAT  NECK  NEW  YORK 


*  Manufactured  under 
U  S.  Patent  2538122 
and  other  patent* 
pending. 


OEfENOABlE 

Widest  possible  bios  range  re¬ 
sults  from  grid  input,  common 
tie-point  feed,  simple  feed¬ 
back  circuit  and  elimination  of 
a  complex  readout  matrix— all 
exclusive  Potter  features. 

FAST  AND  ACCUffATE 


!  J  1  I  !  ^  ^ 


i 


\0 

,.eNNAco» 
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WILCOX  ELECTRIC  COMPANY 

MlhondCHtSTNUT  KANSA^CITT  1  MISSOURI  USA 


It’s  only  reasonable  that  you  should  expect  the  oscilloscope  camera  you  buy 
to  record  what  you  see  on  an  oscilloscope  screen  during  any  period.  But  can 
it  1h*  expected  to  do  any  more?  We  think  so. 

For  example,  did  you  know  that  the  Fairchild  Oscillo-Record  Camera— ow 
idea  of  the  most  versatile  35-millimeter  oscilloscope  camera  now  available- 

can  CRE.^TLY  EXTEND  THE  USEFULNESS  OF  YOUR  OSCILLOSCOPE? 

.\s  you  know,  many  non-recurring  phenomena  occur  too  rapidly  to  permit 
adequate  visual  study.  Others  occur  so  slowly  that  continuity  is  lost.  Some¬ 
times  you  have  combinations  of  very  slow-speed  phenomena  and  occasional 
high-speed  transients.  In  any  one  of  these  cases,  the  Fairchild  Oscillo-Record 
Camera  will  take  over  where  your  eye  and  the  oscilloscope  leave  off. 

This  extremely  versatile  instrument  is  now  being  used  daily  by  many 
hundreds  of  engineers  in  widely  diver¬ 
gent  fields.  For  an  idea  of  what  it  can 
do  for  you,  study  the  five  scope  images 
and  recordings  illustrated  at  left.  Each 
solves  a  particular  problem. 

Oscillo-Record 
its: 

CONTINUOUSLY  VARIABLE  SPEED  CONTROL - 

1  in. /min.  to  3600  in./min. 

TOP  OF  SCOPE  MOUNTING  that  leaves  con¬ 
trols  easily  accessible. 

PROVISION  FOR  3  LENGTHS  OF  FILM-  100, 

400,  or  1000  feet. 

For  more  data  write  Fairchild  Cam¬ 
era  Instrument  Corp.,  88-06  Van  Wyck 
Bled.,  Jamaica  1,  ,V.  Y.  Dept.  120-16 A. 


iNMf*  Fila  Rtctrriinf 

Singl«-fram«  photography  of  stationary  pat- 
torns  using  a  continuously  running  swoop. 


users  esi 


Scop*  Imoft  Fil«  Rtcorriiof 

Singlo-framo  photography  of  singlo  transionts 
using  a  singlo  swoop. 


FAIRCHILD  OSCILlO>RECORD  CAMERA -1. 
Comoro,  2.  poriscopo,  3.  oloctronic  control 
unit.  Avoilob/o  occottortos  irKludo  oxtomal 
400  and  1000  foot  magaiinot,  mogoaino 
odoptor  and  motor,  univortoi  mount  for  cam* 
ora  ond  poriscopo,  binocular  split*boom 
vtowor. 


VALUABLE  RECORDS  FOR  IMMEDIATE  EVALUATION 

Tbo  Folr<liild«Roloroid<^  Otdilotcopt  Comoro  prodtiett  o  photoprophlc  priot  In  o  mlnuto 
Vatuoblo  but  inoxpontivo  OKillogroms  for  imihodioto  ovoluotion;  outomotic  on#' 
minuet  procoising  without  o  darkroom;  o  sot  up  timo  of  two  minutes  or  less— tbey're 
just  three  of  the  mony  odvontoges  that  ore  yours  when  you  use  the  Foirchild'Poloroid 
OKilloKope  Comero.  Wherever  individual  exposures  meet  your  recording  require¬ 
ments— where  you'd  like  to  have  permanent  records  of  the  traces  you're  now  sketching 
or  carrying  in  your  ntemory,  this  is  the  camera  that  con  bring  new  speed,  ease  and 
economy  to  your  job.  Prints  are  and  each  records  two  traces  exactly  one-holf 

life  site.  Write  today  for  details. 


Itf  laefc  FiIm  Rtesrdtee 

Continuous-motion  photography  employing  film 
motion  as  a  time  base. 


A  minute 
after 

you've  pulled 
the  tab 

a  finished  print 
is  ready 
for  evaluation 
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Sprague  has  developed  many 
new  ways  to  reduce  size  and 
weight  and  to  improve  the 
high-temperature  performance 
of  components 


Joint  Army  and  Navy  component  specifica* 
tions  were  never  meant  to  limit  engineering 
progress — and,  with  Sprague,  they  most  cer¬ 
tainly  haven’t! 

The  extent  of  what  has  been  achieved  is  no 
better  indicated  than  by  the  fact  that  much  of 
Sprague’s  vast  military-use  production  is  based 
on  capacitors,  wire-wound  resistors  and  high- 
temperature  wire  insulation  for  which  no  standard 
JAN  specifications  yet  exist!  These  are,  in  effect, 
super-JAN — fully  approved  via  waivers  to  the 
equipment  manufacturers.  Such  components 
are  being  produced  and  used  in  ever  increasing 
quantities. 

If  your  problem  is  one  that  can  be  solved  by 
smaller,  lighter  components  or  by  better  elevated 
temperature  performance,  chances  are  excellent 
that  a  Sprague  application  engineer  can  help  you. 


,jfor  new  copce/^ts  i 
of  equipment  design 


Typical  of  Sprague  engineering  progress 
ahead  of  and  beyond  JAN  limits  ore  these 
famous  subminiature,  hermetically-sealed, 
metal-encased  paper  capacitors.  Far 
smaller  than  equivalent  JAN  styles  and 
available  in  types  for  85°C.  and  125°C. 
operation,  these  capacitors  have  helped 
make  possible  a  long  list  of  military  elec¬ 
tronic  equipment,  which  never  could  have 
met  size  and  weight  limitations  prior  to  the 
development  of  these  capacitors.  Sprague 
Bulletin  213-B  gives  full  technical  data. 


\ 
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9  MAGNETOSTRICTION  APPLICATIONS 

a)  Bond-posi  filters 

b)  Tronsducers 


OUTLINE  OF  ESTABLISHED  AND  POTENTIAL  APPLICATIONS 


OUTLINE  OF  APPLICATIONS 


RECOMMENDED 

FERROXCUBE 

MATERIAL 


TELEVISION  FLYBACK  CIRCUITRY 


a)  Flyback  transformers 

b)  Deflection  yokes 

c)  Correction  coils— to  improve  sowtooth  linearity 

3C 

•>c 

JC 

U-Core 

Ring  segment 
Slug 

1 

1 

2  radio  receivers 

a)  1  F  Transformers 

b)  R  F  Tuning  Coils 

i)  fixed  L 

ii)  permeobility  tuning 

c)  Antenna  cores 

Depends 

upon 

Frequency 

4D 

Slog 

Slug 

Rod 

f 

i 

3  TELEPHONY  (Voice  Frequency  ond  Carrier) 

i 

a)  Interstage  transformers 

3C 

E-Core  1 

b)  Transformer  for  motching  to  co-^oxiol  coble 

3C 

E-Core 

c)  Looding  coils 

Special  grade 

Pot-Core 

d)  Filter  circuits  (not  limited  to  telephony) 

Special  grade 

Pot-Core 

f 

e)  Deloy  lines  (not  limited  to  telephony) 

Special  grade 

Pot-Core 

4  PULSE  NETWORKS  AND  TRANSFORMERS 

a)  Signal-shaping 

Depends 

Simple 

i 

b)  Power— to  feed  magnetron  directly— built  up  from 

upon 

closed 

Ferroxcube  rods 

Pulse  width 

mognetic 

\ _ _ 

c)  low-power— e  g  .  in  computer  opplicotions 

Special  grade 

circuit 

5  modulation  applications 

a)  Use  of  loss  effects  to  achieve  AM  without  FM  in 

4B 

Rod 

L- - 

modulating  Klystron  output 

.  _ _ 

_ _ _ 

Q  APPLICATION  OF  NON  LINEAR  EFFECTS-#  9.  in 
saturable  core  reactors 

a)  Permeobility  tuning  of  diothermy  apparatus 

b)  PuUe  generation  from  sine  woves  ^ 

c)  Mognetic  amplifiers  and  saturable  core  reoctorl 

7  RECORDING  HEADS 

8  IGNITION  COILS 

a)  Automotive 

b)  Aircraft 


Toroid 
or  rod  with 
saturating 
circuit 


A  Joint  Affiliate  of  Philips  Industries  and  Sprague  Electric  Co.,  Managed  by  Sprague 


SO  East  41st  Street  •  New  York  17,  New  York  •  Factory:  Saugerties,  New  York 


is  a  better  BOOSTER 


From  every  angle  the  new  Turner  Model  TV-1  CHECK  THESE  SUPE 
Booster  is  the  finest  on  the  market  today.  Under  the  p,  Timing 

worst  possible  fringe  area  receiving  conditions,  the  *.  ,  ad 

TV-1  consistently  produces  sharper,  clearer  pictures 

and  crisper,  more  natural  sound.  ^  possi  ] 

There  are  many  reasons  for  the  superiority  of  the  p  t  . 

Turner  Booster,  but  the  two  most  important  are  ad- 
vanced  electronic  engineering  and  finest  construction 

using  only  h.gh  quality  componont  parts.  CoSuS  -70° 

Turner’s  low-noise-level  cascode  circuit  stabilizes  r  f  11  assemb 

the  picture,  reduces  noise  and  snow  to  a  minimum.. .  • 

I  •  •  _  11  stBiiQdrcls  dssiirc 

makes  viewing  a  real  pleasure.  reoair-free  use 

The  Turner  TV-1  is  simple  in  operation.  A  single  a  Vior, 

tuning  knob  permits  fine  adjustment  for  the  best  simed  to  harmor 

reception  of  picture  and  sound  over  all  12  TV  chan-  .  ^  docirm  and  i 

nels.  And  b^ause  it  tunes  continuously  from  54  to  ttco=  ttt 

216  megacycles,  you  can  use  the  TV-1  to  amplify  FM,  ’  .P  :  i 

aviation  and  mobile  radio  signals.  Three  position  p-cnWc  nvnct  imi 

control  switch  turns  on  the  TV  set  only,  the  TV  set  .  nr^dnr-oc  - 

and  Booster,  or  shuts  off  both  set  and  Booster.  .,„dr,.. 

The  unit  is  quickly  and  easily  installed.  Attaches  .  , 

to  any  television  set.  Attractive  styling  and  neutral 

finish  harmonize  with  any  furniture  design.  List  Price  . 

FOR  THE  BEST  POSSIBLE  TV  RECEPTION.  TURN  TO 


905  17th  Sirttt,  N.  L  Ctd«r  RapidS/  Iowa 

,  Export:  Ad.  Auriema,  Inc. 

t9  Iroad  Sfraat,  N«w  York  4 


In  Canada:  Canadian  Marconi  Co. 
Toronto,  Ont.,  and  Branchot 


ELECTRONICS  — Oclober,  195/ 


SILVER-PLATED  BRASS  TERMINAL  LUGS 


Phenolic.  Avoiloble  in  var¬ 
ious  widths  and  terminal  or- 
rongements  from  V2”  wide  to 
3"  wide.  Thicknesses:  ^•sz'i 

All  boords  in  5  sections 
Kribed  for  easy  seporotion. 
Special  boords  mode  to  your 
specifications. 

CoromU.  Silicone  impreg¬ 
nated.  Type  X1986  with  8  lugs 
stoked  in  two  rows.  Stondoffs 
riveted  and  soldered  to  ground 
strap  for  good  grounding  at 
R.  F.  frequencies.  1  *4*' long,  Vi" 
wide.  AH  metal  parts  ploted. 
0-A.  mounted  height:  ^'*^**. 


HARDWARE 


INSULATED  TERMINALS 


INSULATED  FEED  THROUGHS 


TERMINAL  BOARDS 


SLUG  TUNED  COILS 


R.  F.  CHOKES 


ifOir/m  yovr/ifeeds 


CAMiRIDGE  THERMIONIC  CORPORATION,  437  CONCORD  AVE.,  CAMBRIDGE  38,  MASS. 

West  Coast  Stock  Mointoirsed  by:  E.  V.  Robertt,  5068  West  Washington  8lvd.,  Los  Angeles,  California 


Turret  Lugs.  With  2 
soldering  spaces  for  2 
or  more  connections. 
Sizes  ronge  from  *33" 
to  V4'  terminal  boord 
thicknesses.  Mounted 
heights  from 


Combination  luf. 
Renrovable  urew  per¬ 
mits  mounting  compo¬ 
nents  directly  to  screw 
end.  Also  provides  re¬ 
movable  link  correc¬ 
tions  at  Krew  er>d.  3 
sizes,  H" 

diameter.  Bright  alloy 
plated  for  easy  sol¬ 
dering. 


Rhenolic.  3  sizes: 

i  I'/l*",  and  2" 
high.  5  standord  wind¬ 
ings  —  also  special 
windings  or  os  high- 
quolity  pherrolk  coil 
forms. 

Ceromic.  Silicone  im¬ 
pregnated.  5  sizes, 
mounted  heights  from 
*'^32"  to  I ’’ll,",  diom- 
eters  from  to  Vi”. 
Spring  lock  for  slug. 
Codmium  plated  mount¬ 
ing  studs.  Complete 
with  rrrounting  hard- 
wore  ond  high,  medium 
or  low  frequency  slug. 


FOR  ALL  TYPES 
OF  ELECTRIC  AND 
ELECTRONIC 
COMPONENTS 


Hondles  in  nickel-plated 
brou  are  available  in  3 
sizes  ranging  from  3^k" 
length  to  6%"  length. 
Black  alumilite  alumirHrm 
handle  availoble  in  4H'' 
length.  Ferrules  avoilable 
on  brass  and  aluminum 
handles. 

Othar  Nardwora  in¬ 
cludes  tube  clamps,  pqnel 
ond  thumb  screws,  com- 
bination  Krew  and  sol¬ 
der  terminals,  shoft  locks, 
terminal  boord  brackets, 
standoff  mounts,  etc. 


Phenolic.  Va*  diameter, 
in  rivet  or  screw  stud 
type.  Voltoge  breakdown 
from  4800  —  11,000  V 
at  60  cycles  RMS. 
Ceramic.  Silkone  ^  im¬ 
pregnated.  5  lengths  of 
dielectric.  Voltage  break¬ 
down  ratings  up  to  5800 
V.  Over-all  heights  range 
from  H'',  including  lug. 
For  high  electrkal  stresses 
over  a  broad  humidity 
range.  Codmium  plated 
studs.  Brass  terminals 
ploted  for  soldering. 


Phenolic.  Approved 
XXX  material.  Brass 
bushings,  nkkel  plated. 
Brass  through-terminals, 
silver  plated  for  easy 
soldering.  Rugged,  with¬ 
stand  shock  and  vibra¬ 
tion.  Two  sizes:  for  Va* 
and  H''  mounting  holes. 
Ceromic.  Silkone  im¬ 
pregnated.  Threaded 
for  Va"  hole  mounting. 
O.A.  length  Vi".  Volt¬ 
age  breakdown  4800 
RMS  at  60  cycles. 


LHC.  High  O  iron  core 
with  6-32  mounting 
stud.  8  values  from  2.5 
mh  to  125.0  mh.  Wax 
impregnoted. 


LAB.  Pie  wound  on 
phenolk  core  with  cot¬ 
ter  pin  terminals.  8 
windings  .75  mh  to 
1 5.0  mh.  Current  rat¬ 
ing  1  25  ma. 


Short  IwQf.  For  low 

*'heodroom"  oppika- 
tions.  Mounted  heights 
from  *32".  In  shank 
lengths  for  6  board 
thicknesses,  storting 
with 


Split  Logs.  For  potted 
units  where  later  solder¬ 
ing  is  advisable.  Also 
standord  opplkotions. 
Hole  through  shaft  allows 
top  or  bottom  wiring.  Fit 
standord  board  thkk- 
nesses  from  through 
Va'\  Mounted  heights 
from  ’52^*. 


Double  Ind  Lugi. 

Provide  terminal  posts 
on  both  sides  of  board. 
Through  connection  for 
easy  wiring.  For  board 
thkknesses  from  * xi* 
Va’\  Mounted  heights 
from  *'32". 
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-tp-  200  Series  Audio  Oscillators 

Six  stondord  models,  ^hf>-  200A  ond  200B 
hove  tronsformerocoupled  output  delivering 
1  watt  into  matched  lood.  — hp—  200C  and 
200D  hove  resistance-coupled  output  and 
supply  constant  voltage  over  wide  frequency 
range.  »hp-  2020  is  similar  to  2000,  with 
lower  frequency  range.  — hp-  2001  is  o 
spread-scale  oscillator  for  interpolation  or 
where  frequency  must  be  known  occurotely. 


•kp-  650A  Resistance-Tuned  Oscillator 

Highly  stoble,  wide  bond  {\0  cps  to  10  me), 
operates  independently  of  line  or  tube 
changes,  requires  no  ibro  setting.  Output 
Hot  within  1  db.  Voltoge  range  0.00003  to  3 
volts.  Output  impedance  600  ohms  or  6  ohms 
with  voitage  divider. 


-kp-  206A  Audio  Signal  Generator 

Provides  a  source  of  continuously  variable 
oudio  frequency  voltage  with  less  than  0.1% 
distortion.  Very  high  stability,  accuracy  0.2 
db  at  any  level.  Specially  designed  for  test¬ 
ing  high  quality  audio  circuits,  checking  PM 
transmitter  response  and  distortion,  broad¬ 
cast  studio  performance  or  as  a  low  distor¬ 
tion  source  for  bridge  measurements,  etc. 


Whatever  ac  test  voltage  you  need — whatever  frequency  or  magni¬ 
tude  you  require-  there  is  an  -hp-  oscillator  or  generator  to  provide 
the  exact  signal  desired. 

•hp-  oscillators  offer  complete  coverage,  l/j  tp*  fo  10,000,000  cps. 
They  are  dependable,  fast  in  opieration,  easy  to  use.  They  bring  you 
the  traditional  -hp-  characteristics  of  high  stability,  constant  output, 
wide  frequency  range,  low  distortion,  no  zero  set  during  operation. 

-hp-  oscillators  and  audio  signal  generators  are  used  by  manufactur¬ 
ers,  broadcasters,  sound  recorders,  research  laboratories  and  scien¬ 
tific  facilities  throughout  the  world.  For  complete  details  on  any 
-hp-  instrument,  see  your  -hp-  sales  representative  or  write  direct. 


HEWLETT-PACKARD  COMPANY 

2250  A  Pogt  Mill  Road  Pole  Alto,  Colifernio,  U.S.A. 

SoUs  roprosonfofivo*  in  printipat  ofoos. 

Export:  Froxor  &  Honion,  ltd.,  Son  Fronciico,  Now  York,  lot  Angolot 


HEWLETT-PACKARD  iffff)  INSTRUMENTS 
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-  P  ^JPPU;  '■ 

HSeldrohh 


Model  5M4 
Rectifier 
illustrated. 
Current  rating 
75MA  Mai 
input  130V  RMS. 
Mai  tnv.  voltage 
380V.  Si2e  r 
square 


THANKS  TO  mSATIU  S£L£7ltON 

SEUHUm  RECTVm 


A  wonderful  boon  to  faster  whisker  removal  as  smooth  as  Bing’s  voice  is  the  Crosby  Shavex* 
which  changes  household  alternating  current  to  D.C.,  thus  boosting  the  power  and  speed 
of  any  electric  razor  as  much  as  40%  .  .  .  And  built  into  each  unit  is  a  miniature 
Seletron  Selenium  Rectifier  No.  5M4  for  trouble-free  operation. 

The  Shavex  is  very  small,  and  excessive  heating  within  such  a  compact  enclosure  could  be  a  problem. 

Yet  President  William  H.  Burgess  of  Shavex  Division,  Electronic  Specialty  Co., 
Los  Angeles  39,  says  that  extensive  temperature  tests  under  full  load  show  Seletron 
rectifiers  operate  much  cooler  than  other  rectifiers  tested  .  .  .  and  SELrTRON’s 
reliability  has  been  confirmed  by  successful  use  of  the  Shavex  under  varied  conditions  of 

temperature  and  humidity  over  a  period  of  several  years. 

Seletron  builds  ’em  midget  size  for  radio,  TV  and  other  electronic  circuits,  all  the 
way  up  to  the  giant  stack  assemblies  for  industrial  use.  Perhaps  the  unusual 
Shavex  application  may  give  you  an  idea  for  putting  these  versatile  selenium 
rectifiers  to  work  in  some  other  unique  spot  ...  If  so,  Seletron  engineers  can 
be  of  real  assistance.  Write  us  today,  and  request  your  copy  of  bulletin  104— D-10. 

•Re|.  T.M.  of 
Electronic  Speclilty  Co. 


SELETRON  DIVISION 

RADIO  RECEPTOR  COMPANY,  Inc. 


Sold  Otpt :  2S1  W.  I9tli  St.,  Ntw  York  11,  N.  Y.  •  Factory:  14  N.  Yth  St..  Irooklyn  11.  N.  Y. 
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For  more  than  10  yeara,  Sperry  CyroaeoM  Company  haa  been  inaa« 
lating  coila  and  other  componenta  with  Harrel  Internal  Caring  V#r> 
nishea,  becauae  of  their  excellent  mechamcal  and  electrical  propertiea. 

Sperry . . .  world  famous  for  the  quality  and  performance  of  its  instru¬ 
ments  .  .  .  reports  these  specific  advantages  from  the  use  of  Harvel  _ 

912-C,  electrical  insulating  varnish: 

^  ■  High  mechanical  strength.  Conductors  rigidly  bonded  into  a  y 
compact  mass.  No  soft,  tacky  varnish  interiors  to  allow  movement  of  ^  ■ 
conductors.  \  ' 

High  dielectric  strength  .  .  .  2200  vpm.  Electrical  properties 
retained  at  hi^  temperatures— unaffected  by  oiL 

Fast  baking  time.  912-C  cuts  baking  schedules  as  much  as  S0%—  ^ 

materially  reduces  production  coats. 

Sperry  also  turns  to  Irvington  for  Class  flexible  insulations  when 
space  and  wei^t  are  at  a  premium.  Running  safely  at  temperatures 
as  high  as  500°F,  these  insulations  permit  using  smaller  conductors, 
and  thus  open  the  way  to  lighter,  more  compact  designs.  It  will  pay 
you  to  investigate  these  Irvington  products — mail  coupon  today  for 
the  full  story. 


Semd  ffcfa  coMVMsJmit  eompom  memr 


Irvington 

YAKMISH  A  IMSULATOM  COMPANY 

Irvington  11,  New  Jersey 

Plants:  El  Montr,  California  Hamilton,  Ontario,  (^nada 

Represented  in  the  u  estern  slates  hr  C.  D.  LaMoree,  l.os  Angeles,  Berkeley, : 


Irvington  Varnish  k.  Insulator  Co. 

6E  Argyle  Terrace,  Irvington  11,  N.  J. 

Gentlemen: 

Please  send  me  technical  literature  on: 

I  I  Harvel  912-C  Varnish  Q  Class  “H**  Insulation 

Company . . . . . . . 

City . — . Zone — . 5uK _ _ _ _ 

tile,  Portland;  Plerlrir  Motor  Supply  Company,  Dearer 
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For  lasting  insulation  strength, 

Sperry  counts  on  HARVEL  912-C 


1* 


I 


The  new  Industrial  Cam  Recycling  Timer  con¬ 
tinuously  repeats  a  constant  cycle  consisting  of  definite 
ON  and  OFF  periods  which  can  be  adjusted  from  2% 
to  98  %  of  the  cycle.  By  means  of  percentage  calibra¬ 
tions  on  the  cam  face  any  desired  setting  is  quickly 
and  accurately  obtained.  The  time  cycle  itself  can  also 
be  changed  easily  by  substituting  simple  gear-rack 
assemblies.  Thus,  from  one  timer,  by  using  ditferent 
gear  racks  you  can  obtain  SO  different  cycles  ranging 
from  the  lowest  cycle  of  the  timer  up  to  nine  times 
that  cycle.  The  snap  action  switch  operated  by  the 
timer  is  a  single  pole  double  throw,  totally  enclosed 
10  ampere  type.  We  can  supply  500  different  time 
cycles  in  this  model  ranging  from  one  revolution  in 
IS  seconds  to  one  revolution  in  72  hours. 


The  Multi-Cam  Recycling  Timer  is  identical  to 
the  Single  Cam  Timer  but  operates  from  2  to  6  circuits 
and  incorporates  several  additional  features.  On 
this  timer  all  cams  arc  mounted  on  a  single  driving 
shaft  which  assures  a  common  time  cycle  for  all  circuits. 
Each  cam.  however,  is  independently  adjustable  for  a 
specific  timing  sequence.  This  is  accomplished  by  actu¬ 
ally  rotating  the  cam  with  finger  pressure  using  the 
drum  calibrations  for  guidance.  Thus  a  range  of  timing 
sequences  from  0%  to  l(K)%  is  obtainable  on  each 
circuit  with  ease.  The  elimination  of  cam  followers 
and  other  types  of  moving  parts  makes  possible  this 
compact  unit.  1 1  models  arc  available  with  time  cycles 
ranging  from  one  revolution  in  I  minute  to  one  revo¬ 
lution  in  72  hours. 


REMOTE  CONTROL  FOR  SINGLE  CYCLE  OPERATION  AVAILABLE. 


SittJ  loJjy  for  complete  Jetaili — or,  if  you  would 
like  to  teuJ  ut  ipecipcatiom,  we  thall  he  glad  to  make 
recommertdations  bated  on  your  particular  needt. 


TIME  DELAY  INSTANTANEOUS  MANUAL  TANDEM  AUTOMATIC  RUNNING  » 

TIMERS  RESET  TIMERS  SET  TIMERS  RECYCLING  TIMERS  TIME  METERS 


22 
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The  ('ollins  high  frequency  radio  equipment 
in  this  18.(HK)-pound  load  which  went  aboard 
at  La  Ciuardia  field  has  now  extended  PAA 
radiophone  operations  throughout  Africa.  The 
three  new  stations  are  set  up  at  Leopoldville 
in  the  Belgian  Congo,  Salisbury  in  South¬ 


ern  Rhodesia,  and  Johannesburg,  South  Africa. 

Included  for  each  station  are  a  (Collins 
231D-20  Autotune*  transmitter  and  four  51N-2 
fixed  frequency  receivers  with  remote  control 
units,  now  standard  throughout  the  Pan  Ameri¬ 
can  World  Airways  system. 


•Re*.  U  S.  Pil.  Off. 


For  land  based  radio  communications,  it's  . . 


COLLINS  RADIO  COMPANY,  Cedar  Rapids,  Iowa 

11  W.  43nd  St.,  NEW  YORK  IS  1937  Irving  Slvd.,  DALLAS  2 


3700  W.  Oliva  Ava.,  SURSANK 
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GENERAL  RADIO  Company 


275  Massachusetts  Avenue,  Cambridge  39,  Mass. 

StO  /  NEW  YORK  6  yfw  »S.  Michigan  A vt.  CHICAGO  5  S.  Seward  St.  lOS  ANGELES  38 


KVA 


Mounting 


V.5HM 


V-5HMT 


0-115 

0-135 


y.JOMT 


V-IOHMT 


0  230 
a270 


V-20HM 


Write  for  the  NEW  Variac  Bulletin 


0.86 

0  115 

0  135 

0.60 

02.10 

0-270 

to  Select 
the 


>‘j.\ 


.nriac 


(or  ^/l€  Variac  Assembly)  for  Your  Needs 


OUTPUT 

I  ,  AMPERES 

KVA>  VOLTS  k)  Raicdc  I  Mtx.* 


I  rncc  1 

i  12.90  1  Cmni\f4,  wii 


1V*9  IS. 90  t  maifd.  vilk  Irrminal  ilrip. 

V-9M  20.90  With  rasr  and  terminai  strip. 

.  V-9MT  ^  29.00  [  W'lM  (asr,  Irrminai  box,  line  atrd,  piuj  and  suHUh. 

I  V-10  '  99.00  I  Vmasfd.  "kitk  Irrminai  strip 

I  V*10M  99.90  I  With  rase  and  trrminal  strip. 

V-IOMT  40.00  ^W'itk  case,  Irrminai  httf.  line  ford,  plug  and  ssi'itrk. 

V-20M  99.00  I  W ilk  rase  and  Irrminai  box. 

90-A  ;  140.00  ^  With  rase  and  terminal  ho.x. 

V-20G2  126  00  for  Windings  in  parallel.  Hrquirrs  one  511-Fl 

‘ _ ^  ifl^}  _  _  _ 

V  ‘tfu- X  Sa->nn  J-Oang  for  Windings  in  p^trallel.  Reanires  one  50  Pl 
V.2003  i  1  Choke  i$U  )  and  one}ll:f  lCkotr  (|/2j 

50.AG2  ,310.00  I*  W/>/ 

^  ^ikokelSld). _ _ _ _ 

mn  Ai- X  \Aeii\e\e\  3-Gang  for  Windings  in  parallel  Reanires  one  S<t-Pl 
30-AG3  460.00  one  jo  nZCMe  Itli). _ 

V«9H  21.00  i’nrasrd.  i^  ilk  Irrminai  strip. 

V.9HM  29.00  Wilk  case  and  terminal  strip. 

V-9HMT  i  27.90  Wilk  case,  Irrmimsl  box,  line  ford,  plug  and  iuilrk. _ 

V-lOH  94.00  I'niased,  Skilk  terminal  strip. 

V.IOHM  I  96.90  With  case  and  lermimU  strip. 

V'lOHMT  41.00  With  case,  terminal  box,  tine  cord,  ping  and  s'k'iUk. 

V.9G2  49  00  ^Gang  for  Windings  in  series.  Cannot  he  nsrd  uitk 

grounded  load. 

V*20HM  99.00  With  case  and  terminal  box. 

V.10G2  79  00  1  Windings  in  series.  Cannot  be  used  with 

I  grounded  load. 

V.20HG2  126  00  \  ^  V  Windings  in  paraliel.  Resinires  one  type 

V2uno.2  WO.uu  I  n^pn:Poke{tli). 


V*20G2  126  00  >  ^  Gang  for  Windings  in  series.  Cannot  be  used  U‘itk 

grounded  load. 


90-B  140.00  ,  Wilk  ease  and  terminal  box 


90-BG2  910.00 


90-BG9  460.00 


d-Gang  for  Windings 
SibPl  Choke  {%U). 


Keif  hires 


I  3-Gang  for  Windings  in  paralUl  Resfiiires  one  tupe 
5tl  Pl  Choke  (1/2)  and  one  StbPd  Choke  (|/2). 


460 

1.2 

0-400 

0-.S40 

20 

20 

26 

20 

V.5HG2 

94.00 

2-Gang  for  Windings  in  scries.  Cannot  be  used  with 
grounded  load. 

460 

2.4 

0-400 

0-540 

40 

40 

S.2 

40 

V-10HG2 

81.00 

2-Gang  for  Windings  in  series.  Canned  be  used  i*'ilh 
grounded  load. 

460 

4.8 

0-4^  " 

0-.540 

80 

8.0 

104 

80 

V.20HG2 

126.00 

2-Gang  for  Windings  in  series.  Cannot  be  used  u-ilh 
grounded  load. 

400 

14. 

0-400 

O-.MO 

200 

20.0 

31  0 
20.0 

30-BG2 

910.00 

2-Gang  for  Windings  in  series.  Cannot  be  used  Xi'ilh 
grounded  load. 

7.S 

V.5GS 

104 

8.0 

V.20HG2 

13  0 

V.10G3 

260 

V.20G3 

310 

20.0 

50-BG2 

4.S0 

30-AG3 

26 

V.5HG3 

IT 

V.10HG3 

104 

V.'20HG3 

IFo 

30-BG3 

Open  Pella  Ciri  nit. 

Open  Pella  Cinuil. 

H'w  Cinnil.  Orervoltage  lonnettion  not  reiommended. 
Open  Pella  Circuit. 

H  yp  Cirtnil.  Osiervollage  lonnrition  not  reiommended. 

'  H'yf  Cirihit.  Otervollage  conneition  not  reiommended. 
Open  Pella  Circiiil. 

Wye  Circuit. _ 

I  H’yr  Circuit.  Otertoltage  conneition  not  reiommended. 
^Wye  Circuit.  Orerrollagr  conneition  not  reiommended. 

'  W'yf  Circuit.  Otervoltage  connection  not  recommended. 

I  H'yf  Circuit.  Otervoltage  connection  not  recommended. 


(or  AINICO  V 

With  INDIANA  HYFIUX 


.  .  .  no  oxtra  eosfr-^  INDIANA  HYFlOX  Alnico  V 
dovolopt  tho  product  of  any  mag¬ 

net  material  — an  average  of  5Vi  million  BH  max 
or  more,  with  514  million  guaranteed!  This  means 
greater  strength— yet  HYFLUX  costs  no  more  than 
ordinary  Alnico  V.  You,  too,  will  want  to  join 
the  swing  to  HYFLUX  I 


INDIANA 

PERMANENT 

MAGNETS 


.  .  .  weighing  35D  pouins  dnctflevelop- 
ing  a  magnetic  field  ilg  8,000*  gausses 
in  a  gap  1  %“  long,  thff  giant  fforn  type 
permanent  magnet  was  developed  for 
one  of  the  nation's  leading  University 
research  laboratories.  It  is  used  in  de¬ 
velopment  work  in  the  fields  of  nuclear 
physics,  micro-wave  research  and  poly¬ 
merization. 


Self-powered  permanent  magnets  have  long 
been  preferred  for  thousands  of  applications 
in  industry,  electronics,  comTnurtiCations  and 
research  .  .  .  preferred  because  they  are  so 
compact,  easy  to  install  and  produce  uniform 
magnetic  force  without  heat  or  moving  parts. 
Now,  THE  INDIANA  STEEL  PRODUCTS  COM¬ 
PANY,  world's  largest  producer  of  permanent 
magnets,  offers  INDIANA  HYFLUX  Alnico  V  — 
the  most  powerful  permanent  magnet  material 
commercially  produced.  Ifs  fd%  greater  guar¬ 
anteed  energy  product  assists  in  developing 
new  uses  to  swell  the  30,000  existing  applica¬ 
tions  for  which  THE  INDIANA  STEEL  PRODUCTS 
COMPANY  has  furnished  magnets. 

From  Design  to  Delivery  .  .  .  your  production 
or  design  problem  may  easily  — and  economi¬ 
cally— be  solved  with  an  efficient,  powerful 
INDIANA  HYFLUX  mognet. 

INDIANA'S  engineers  will  cooperate  fully  — 
place  at  your  disposal  their  vast  experience  at 
no  cost  to  you. 


Let  INDIANA'S  designing  and  unified  services  save 
you  time  and  money  — and  remember  only  INDIANA 
makes  HYFLUX  — the  magnet  material  that  at  no 
extra  cost  gives  you  16%  more  guaranteed  energy 
for  Alnico  V. 

Write  or  Phone  Today!  Ask  for  llA  catalog  of  stock 
experimental  magnets. 
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WMt  mcr«dfin9  number  of  au^o  filtar  applications 
in  alactronic  military  aquipmant.  tba  knpo^anca  of 
stability  ancf  durability  undar  axtrama  sarvica  conditions 
craatas  many  tnora  problams  in  tha  dasiqn  and  manu> 
factura  of  tbasa  aatworks. 

A  filtar,  which  is  not  raally  a  componant,  but  an 
assambly  of  many  componants  (oftan  quite  Intricate] 
is  affactad  by  tha  sfigntast  ¥raal(nass  in  any  of  thasa 
parts.  As  a  consaquanca,  it  has  baan  our  greatest  task 
to  aithar  davalop  or  find  sourcas  of  tha  hi^ast  quality 
for  matariais  amployad  in  tha  produetton  of  filtars.  This 
projact  has  so  far  baan  vary  fruitful  alt^agh  it  nacas* 
sarilv  rasultad  in  incraasad  matarial  cost,  muw  of  which 
has  oaan  offsat  by  tha  introduction  of  naw  and  mora 
efficient  production  and  design  mathods. 

AH  of  this  adds  up  to  anothar  stap  forward  for  Burnall 
&  Contpany  in  tha  production  of  mgh  qudity  filtar  nat- 
works  for  tna  Nation's  miKtary  alactromc  program. 


FOR  MILITARY  A 


I 


4 


400  CYCIE 


HAYDON  research  and  engineering 
staffs  constantly  seek  to  develop  new 
and  build  better  products.  One  example 
is  the  HAYDON  400  cycle  timing  motor. 
This  is  an  hysteresis  type  synchronous 
timing  motor,  for  use  as  a  separate 
motor  or  in  many  different  types  of  tim¬ 
ers.  HAYDON  personnel  and  plant  are 
equipped  to  build  motors  and  timers 
using  D.C.,  60  cycle  or  400  cycle  for 
military  or  civilian  applications. 


_ ‘  J 
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SYNCHRONOUS 

TIMINC  MOTORS  and  TIMERS 

SPECIFICATIONS: 

Hysteresis  type  synchronous  timing  motor,  essentially  two  phase  .  .  .  furnished 
with  capacitor  for  self-storting  operation  on  single  phase  .  .  .  standard  gear 
trains  available,  special  designs  available  for  quantity  production  .  .  .  speeds 
available  with  standard  gear  trains  range  from  1/60  to  30  rpm  .  .  .  weighs 
approximately  6-1/2  oz.  .  .  .  dimensions,  except  for  slightly  greater  depth, 
closely  follow  those  of  HAYDON  60  cycle  timing  motors. 

FEATURES: 

Inherently  accurate  approach  to  timing  problems.  Not  affected  by  variations  in 
temperature,  supply  voltage,  load  and  altitude.  R-F  filtering  or  shielding  not  re¬ 
quired.  Brush  life  or  wear  not  a  problem.  Where  primary  current  supply  is  400 
cycle,  rectifying  equipment  and  duplication  of  wiring  may  be  reduced 
or  eliminated. 

Write  for  a  copy  of  Engineering  Bulletin  ^2 
for  complete  information  on  the  400  cycle  motor. 

HAYDON  Manufacturing  Co.,  Inc. 

SUBSIDIARY  OF  GENERAL  TIME  CORPORATION 

2434  ELM  STREET 

TORRINGTON  CONNECTICUT 
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loiif;,  I’m'  high 


CLARE  RELAYS.. 


Plus  i/ur/ues  of  clare 

*  when  unfailina 


^AF  <SB6901 
C.P.  CLARE  a  CO, 
SCALED  RELAY 
SK  44007 
AN  3304-1 
VOLTS  24-280.C. 


Connection  diagrams  clearly  and  per¬ 
manently  imprinted  by  silk  screen  proc¬ 
ess.  Not  just  stamped  upon  top  of  en¬ 
closure. 


CLARE  hermetically 
sealed  relay  with 
solder  teimaKilt. 


Some  relay 
with  AN  Plug 
Connector 


REIAYS  make  them  1*'choice 
performance  is  a  '*must”« 


These  two  hermetically  sealed  CLARE  RELAYS 
not  only  meet,  but  surpass,  stringent 
requirements  for  airborne  military  use. 


\\  lu  ll  tlie  saffly  <>f  a  plain*  rosliiif;  jM*rliaps  tiiillioiis  of  dollars,  and 
tin*  priceless  lives  of  its  crew,  may  d**p*nd  upon  tlu*  unfailing  [ht- 
fonnance  of  a  relav,  tin*  plus  viilues  of  a  CLAKK  KKLAY  are  of 
tn-mi-iulous  iniportance. 

riicM*  tuo  InTinetically  sealed  r.I.AHK  lyjx*  "R”  Relays  were  de¬ 
signed  to  meet  airliorne-serviee  s|H-eifieations  so  dilfieult  and  exaeting 
lliat  several  montlis  were  retpiired  to  run  the  rigid  performanee  tests, 
riiev  meet  the  s|H'eilieations  in  every  particular — and  even  exceed 
them  in  many  signilicant  resjM-ets! 

file  (d.\RK  standard  leak  test,  for  exam|ile,  made  with  a  mass  spi'C- 
trometer.  is  much  more  string<*nt  than  the  immersion  test  the  relays 
are  asked  to  meet.  The  resistance  to  vihration  inherent  in  the  design 
of  the  (ll.ARK  rv|K'  "R"  Relay  is  an  important  factor  in  enahling 
these  relays  to  exceed  required  specifications  by  a  wide  margin. 


Outstanding  Operational  Features 


R  ClARE  Typ«  **R’*  Relay  provides  urKom- 
monly  wide  contact  gaps  and  heavy  contact 
pressures  without  requiring  any  more  oper¬ 
ating  power  than  ordinary  relays  of  the 
some  size. 

R  Powerful  coil  and  generovs  use  of  iron  in 
close-coupled  mognetic  structure  enables 
*hese  relays  to  pull  in  ot  64%  of  nominal 


operating  voltage  at  85^  C  and  yet  draw  no 
more  than  0.120  amp  on  28  volts  ot  25°  C. 
R  leakage:  Terminal-to-terminal  or  ter* 
minol-to-frame  resistance,  10,000  megohms. 
R  Cover  is  rolled,  and  crimped  over  edge  of 
base  in  a  hydroulk  press;  does  not  depend 
on  solder  seam  for  mechanical  strength. 


Clare  sales  engineers  are  located  in  principal  cities.  Call  on  them 
or  write:  C.  P.  Clare  &  Co.,  4719  West  Sunnyside  Avenue,  Chi¬ 
cago  30,  Illinois.  In  Canada:  Cortadion  line  Maferio/s,  Ifd.; 
Toronfo  13,  Cable  Address:  CLARELAY» 
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1151*100  YEARS  OF  MAKING  GLASS  BETTER  AND  MORE  USEFUL-1951 


wondering 
abont  glass? 


LET  CORNING  TECHNICAL  SERVICES 
HELP  SOLVE  YOUR  PROBLEMS! 


Like  most  materials,  glass  for  electronic  applications  iiiiist  he  carefully 
selected  and  properly  engineered  to  the  applieation  involved.  Vi  hen  \oii 
come  to  Corning  for  your  electronic  glass  requirements  you  have  avail¬ 
able  complete  technical  services  to  help  solve  these  problems. 

S|M‘eialists  in  product  engineering,  glass  working  techniques,  and  <le- 
sign  are  ready  to  go  to  work  for  you.  And  their  exjK-rienee  is  hacked  by 
complete  and  nuMlern  research,  pilot  plant  and  nianufaeturing  facilities. 

hat's  more.  Corning  has  develojH’d  hundreds  of  glass«‘s  with  widely 
varying  electrical  characteristics.  Vi  hether  you  need  low  loss,  high  di¬ 
electric  constant  and  strength,  or  low  |>ower  factor,  (Corning  has  a  glass 
to  lit  your  requirements.  So  why  not  take  advantage  of  the  services 
(Corning  has  waiting  for  you.  For  further  information,  write  to  depart¬ 
ment  F-10,  (iorning  (»lass  AA  orks.  (Corning.  \.  A  . 


DESIGN 

ENGINEERING 


PRODUCT 

ENGINEERING 


GLASS 

TECHNOLOGY 


ELECTRONIC  SALES  DE P AR T M E NT  —  E LEC T R I C AL  PRODUCTS  DIVISION 
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COORED 


prevent  costly  errors,  save  time, 

reduce  core  selection  to  a  routine 


to  MANY  GRADES 


G  A  &  F  Carbonyl  Iron  Powders  do  a  precision  job  — because  they  are  manulactured 
to  exacting  standards  of  uniformity  ...  in  particle  size,  particle  shape,  purity, 
permeability,  "Q"value,  etc.  VS'ith  six  different  grades,  there  is  a  pow  der  for  every  use. 


The  cores  made  from  G  A  &  F  Carbonyl  Iron  Powders  are  designed  and  made 
for  specific  jobs  in  electronics,  and  on  exacting  standards.  These  cores  become  the 
hearts  of  accurate  instruments  and  dependable  receiving  sets  .  . .  Each  must  be 
used  for  the  application  for  which  it  was  designed.  This  means  that  these  cores  must 
be  accurately  identified  or  otherw  ise  protected  against  costly  errors  of  selection. 


MANYCO  0R$ 


Instead  of  embossing,  engraving  or  paint-daubing  the  finished  cores -all  slow  and 
expensive  processes  — Antara  Products  now  offers  the  simplest  and  easiest  of  all 
possible  answers:  distinctive,  penmincnt  dyes,  incorporated  with  the  powder, 
to  be  built  into  the  cores.  With  an  adequate  color  choice,  these  dyes  provide  the 
fool-proof  identification  that  cuts  down  costly  errors,  reduces  production  costs, 
makes  core  selection  routine  instead  of  a  mental  hazard. 


The  dyes  are  strong  and  easily  seen;  they  withstand  the  heat  of  the  curing;  they  are 
not  affected  by  humidity  or  temperature;  they  are  satisfactory  at  a  wide  range  of 
molding  pressures  and  shapes.  They  do  not  improve  electrical  or  magnetic  properties, 
to  be  sure,  but  any  decrease  is  very  minor  and  more  than  compensated  by  the 
production  advantages.  For  further  itcUiih,  kindly  conuict  your  core  nuinulucliirer 
and  write  us  for  Technical  Hulletin. 
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G  A  ^  E  Carbonyl  Iron  Powders 


The  Development  of 

CARBONYL  IRON  POWDERS 


C'arbi>nyl  Iron  Powder  is  an  extremely 
pure  form  of  iron,  the  metal  eontent 
being  over  iron,  produced  in 

the  lorm  of  almost  perfect  spheres  i>nl\ 
one  to  fifteen  microns  in  diameter  the 
average  diameter  being  S  microns 
(.000.12  inches).  It  has  been  produced 
commerciallv  for  some  years,  primarily 
for  use  in  magnetic  cores  for  electronic 
equipment.  Its  production  is  therefore 
now  under  perfect  control  to  give  abso¬ 
lute  reliability  in  quality  and  properties. 

The  production  of  Iron  Carbonyl, 
from  which  Carbonyl  Iron  Powders 
are  made,  depends  on  a  unique  reac¬ 
tion.  which  was  discovered  in  1S‘>()  by 
the  distinguished  Hritish  chemist.  Sir 
I  udwig  Mond.  When  iron  is  treated 
with  carbon  monoxide  it  reacts  to  form 
iron  pentacarbonyl.  a  rare  case  of  a 
liquid  compound  of  a  metal,  laich  atom 
ol  iron  combines  with  live  molecules  of 
carbon  monoxide  to  give  a  compound 
with  the  formula  l  eiCOls.  This  reac¬ 
tion  leaves  behind  any  impurities  in 
the  original  iron. 

I  his  liquid  is  vapi>ri/ed  and  the  va¬ 
por  heated  above  200  C.  when  it  de- 
compi'ses  into  its  constituents.  The 
carbon  monoxide  is  driven  oil  and  the 
iron  separates  Irom  the  vapor  phase, 
first  in  the  form  i>l  tree  atoms,  then  as 
ullramicroscopic  crystals,  finally  as 
microscopic,  almost  perfect  spheres. 
I  he  particle  si/e  distribution  can  be 
controlled  by  temperature,  pressure 
.ind  other  operating  conditions. 

C  ontrolled  purity  and  distribution  ol 
particle  si/e  is  essential  for  use  ol  the 
powder  in  electronics,  where  minor 


variations  in  these  properties  have  ex¬ 
aggerated  consequences  in  delicate  elec¬ 
trical  and  magnetic  elTects. 

I  he  only  other  elements  present  are 
non-metals  such  as  carbon,  oxygen  and 
nitrogen.  In  Ci  A  K  P  C  arbonyl  Iron 


These  unique 
properties  tell  why 
G  A  &  F»  Carbonyl 
Iron  Powders 
are  superior: 

PROPERTY  •  ADVANTAGE 

Splu'iical  sIriicUirc  .  . 

I  acilit.itcs  insulation 
and  conipaclini! 

(  onci-nuic  slifll  sirucUirc 
I  some  l>  pes  onlv  I  . 

I  o»  cililv  current  losses 

I  litth  iron  eontent  .  . 

I  veeption.ii  pernieahilitv 
anil  compressibilitv 

Absence  of 

non  lerious  metals  .  . . 

■Absence  of  correspotulinc 
disturbinc  inllucnces 

Kel.itice  absence  irf 

mteinal  stress; 

lecular  crsstal  structure  . . . 

I  o»  hysteresis  loss 

Spheres  ol  small  si/c  ,  .  . 

1  oM  eddy  current  losses; 

usable  for 

hijrh  frequencies 

A  aii.rtions  of  sphere  si/e  . . . 

I  strcmely  close  packmt: 


Powder,  they  amount  to  not  more  than 
O.S'"/  carbon.  (l.y^V  oxygen  and  0.7'7 
nitrogen. 

I  he  first  large-scale  production  of 
Iron  Carbonyl  was  undertaken  in  Cier- 
many  shortly  after  1920.  By  1928  the 
process  had  been  adapted  to  the  con¬ 
tinuous  commercial  production  of  Car¬ 
bonyl  Iron  Powder.  Subsequently, 
detailed  studies  and  meticulous  labetra- 
tory-type  controls  in  the  plant  permitted 
accurate  regulation  of  purity  and  par¬ 
ticle  si/e  for  the  needs  of  the  modern 
electronic  industry. 

I  he  first  commerci.il  Carbonyl  Iron 
plant  in  the  L'nited  States  was  opened 
at  (irasselli.  N.  .1.  in  1941  by  the 
Cicneral  .Aniline  cV  f  ilm  Corporation, 
primarily  to  meet  the  large  wartime  de¬ 
mand  for  electronic  equipment.  Newer 
.;nd  liner  grades  of  the  powder  were 
developed  for  use  in  high-frequency 
electronic  equipment  tor  radar  and 
television.  1  ater  a  second  plant  was  put 
into  operation  at  Huntsville.  Alabam.i. 

thus  the  Ci  .A  A  I  Carbonyl  Iron 
Process  is  now  well  established  and  in 
steady  operation.  It  is  an  outstanding 
case  of  the  succestul  precision  control 
of  a  sensitive  chemical  reaction  to  pro¬ 
duce  a  unique  material  that  must  meet 
extraordinary  specifications  of  purity, 
particle  shape  and  si/e.  and  uniformity. 

li  rile  today  for  a  free  hook  -  -fully 
illustrated  with  performance  charts  and 
application  data.  It  will  help  radio 
engineers  or  electronics  manufacturers 
to  step  up  quality,  while  saving  real 
money.  Kindly  address  your  request  to 
Department  iS-lOO. 


ANTARA.  PRODUCTS 
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435  HUDSON  STREET  ‘NEW  YORK  14,  N.Y. 
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G  A  &  Fk  Carbonyl  Iron  Powders 
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High  in  quality  .  .  .  yet  low  in  price  .  . . 
General  Industries’  Model  250  Tape-Disc 
Recorder  Assembly  meets  every  need  for  an 
all-purpose  sound  recorder.  It  is  simple  to  operate, 
foolproof  and  dependable— built  to  the  same 
high  quality  standards  which  identify  all  G1  Smooth 
Pou  er  phonomotors  and  turntable  assemblies. 

Now  is  the  time  to  investigate  the  tremendous 
profit  possibilities  offered  by  this  versatile 
recording  assembly.  Write  today  for  catalog  sheet 
describing  both  recording  and  playback 
features  of  the  GI  Model  250. 


Model  250  Tape-Disc 
Recorder  Assembly 


Suggested  amplifier  circuit  and 
complete  amplifier  parts  list  is  con¬ 
tained  in  a  comprehensive  service 
manual  which  accompanies  each  unit. 


Dtpartment  B  *  Elyria,  Ohio 
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CUSTOM-FITTED 

TP  EVERY  NEED* 

'1 

L 


*  That's  the  ''why"  of  Aerovox  capacitors. 
For  along  with  these  capacitors  you  can 
get  Aerovox  Application  fngineering  — 
experience  background  second  to  none 
—  in  fitting  the  RIGHT  capacitor  to  the 
RIGHT  circuitry  for  the  RIGHT  operating 
conditions.  And  thot's  most  important. 

5^ 


AEROVOX  CORPORATION,  NEW  BEDFORD,  MASS.,  U.S.A. 

4)  I  S*  N.«.  T«rk  W  N  T  •  (ohir  AERQCAP.  N  Y  •  U  (onodo  AEROVOX  CANADA  LTD.  Hamilton.  Oni 

SALES  OFFICES  IN  ALL  PRINCIPAL  CITIES 


Now! 


Transient-free  test  voltages  down  to  |  0.01  cps! 


Versatile,  general  purpose 
generator  for  subsonic  and 
audio  work!  Continuously 
variable,  0.01  to  1,000  cps, 
5  bands.  High  stability,  dis* 
tortion  less  than  1%.  Radical 
new  circuitry  offers  sine, 
square  and  triangular  waves 


SPECIFICATIONS 

•ftp*  202A  low  ffqvnty 
funcfion  Cpnprafor 

FREQUENCY  RANGE:  0.01  to  1,000  cps 
in  five  decade  ranges. 

DIAL  ACCURACY:  Within  2%. 

FREQUENCY  STABILITY:  Within  1%  in- 
cludirg  warm-up  drift. 

OUTPUT  WAVEFORMS:  Sinusoidal, 
square,  and  triangular. 

MAXIMUM  OUTPUT  VOLTAGE;  At  least 
30  volts  peok-to-peok  across  rated 
load  for  all  three  waveforms. 

DISTORTION;  Less  than  1%  RMS  distor¬ 
tion  in  sine  wave  output. 

OUTPUT  SYSTEM:  Con  be  operated  either 
balanced  or  single-ended.  Output 
system  is  direct-coupled;  dc  level  of 
output  voltage  remains  stable  over 
long  periods  of  time.  Adjustment 
ovailoble  from  front  panel  balances 
out  of  any  dc. 

FREQUENCY  RESPONSE;  Constant  within 
1  db.  " 

HUM  LEVEL;  Less  than  0.1%  of  maximum 
output. 

SYNC  PULSE;  5  volts  peak,  less  than  10 
Asec  duration.  Sync  pulse  occurs  ot 
crest  of  sine  ond  triangular  wave 
output. 

POWER;  115  volt,  50  60  cycles,*175 
wafts. 

DIMENSIONS:  10V  high,  19  "  wide,  13'" 
deep. 

PRICE;  $450.00  f.o.b.  Palo  Alto,  Califor¬ 
nia.  End  frames,  for  table  use,  $5.00 
per  pair  f.o.b.  factory.  (Specify  No. 
17.) 

Oafa  subject  to  change  wifhouf  notice. 


Pigura  1.  Oscillogrom  shews  freedom  from 
transients  os  output  frequency  is  chonged. 


202A  Low  Frequency  Function 
Generator  offers  you  a  compact,  conven¬ 
ient  and  versatile  source  of  transient- fret- 
test  voltages  between  1,000  and  0.01  cps. 
It  provides  virtually  distortion-free  signals 
for  vibration  studies,  servo  applications, 
medical  and  geophysical  work,  and  other 
subsonic  and  audio  problems.  For  such 
applications,  the  equipment  generates  3 
wave  forms:  sine,  square  and  triangular. 
(Desired  wave  form  is  selected  on  front 
panel  switch.)  Output  is  30  volts  peak-to- 
ix-ak  for  all  3  wave  forms. 

NEW  CIRCUIT  CONCEPT 

-Ap-  202A  differs  from  conventional 
low-frequency  oscillators  in  that  the  sine- 
wave  is  electronically  synthesized.  A  con¬ 
trolled  bi-stable  circuit  generates  a  rec¬ 
tangular  wave.  This  wave  is  passed  through 
a  spe-cial  integrator  providing  a  true  tri¬ 
angular  wave  (Figure  2a).  The  triangular 
wave  then  enters  a  shaping  circuit  devel- 
opc-d  by  -hp-.  Here  6  duo-diodes  modify 
or  "shape  "  the  pc-aks  and  provide  a  true 
sine  wave  with  distortion  of  less  than  I  % 
( Figure  2b).  This  synthesizing  circuit  pro- 


Figura  3.  Otcillegram  of  (a)  triaagvlar  wav* 
appNtd  to  ihaping  circui)  and  (b)  ratulting 


vides  virtually  transient- free  output  even 
when  range  switch  is  operated  or  fre¬ 
quency  is  rapidly  varied.  This  circuit  also 
maintains  the  amplitude  constant  under 
all  conditions.  It  is  not  necessary  to  wait 
long  periods  for  the  circuit  to  stabilize  at  a 
new  level  as  with  conventional  oscillators. 

OTHER  FEATURES 

The  ourput  system  of  -hp-  202A  is  fully 
floating  with  respect  to  ground.  May  be 
used  to  supply  a  talanced  voltage  or  either 
terminal  may  be  grounded.  It  will  deliver 
10  V  RMS  to  a  load  of  5,000  ohms  or 
greater;  internal  impedance,  however,  is 
only  100  ohms.  There  are  no  coupling  ca¬ 
pacitors  in  the  output  system,  and  a  high 
degre-e  of  dc  balance  is  achieved  by  means 
of  a  special  circuit. 

•hp-  fitld  tHginetrs,  in  most  major  cities, 
hart  complete  details.  Or,  write  direct. 

HEWLETT-PACKARD  CO. 

333SA  Pag.  Mill  toad  *  Palo  Alta,  Calif. 

Export:  FRAZAR  A  HANSEN,  LTD. 

Son  Francisco  *  lo>  Angolm  •  Naw  York 


HEWLETT-PACKARD  %  INSTRUMENTS  I 
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SPECTRUM 

ANALYZER 


Polarod's  Model  LSA  Spectrum  Analyzer  is  the  result  of  years  of 
research  and  development.  It  provides  a  simple  and  direct  means 
of  rapid  and  accurate  measurement  and  spectral  display  of  an 
r.f.  signal. 


Outstanding  Features: 

*  Continuous  tuning. 

*  One  tuning  control. 

*  5  KC  resolution  at  all  frequencies. 

*  2S0  KC  to  25  MCS  disploy  at  all  fre¬ 

quencies. 

*  Tuning  dial  frequency  occuracy  I  per¬ 

cent. 

*  No  Klystron  modes  to  set. 

*  Broadband  attenuators  supplied  w.th 

equipment  obove  1000  MCS. 

Where  Used: 

Pulorad's  Model  LSA  Spectrum  Anolyxer 
'S  a  laboratory  instrument  used  to  provide 
a  visual  indication  of  the  frequency  of 
distribution  of  energy  in  an  r.f.  signal  in 
the  range  10  ta  16,520  MCS. 

Other  uses  are: 

1.  Observe  and  measure  sidebands  as¬ 
sociated  with  amplitude  and  frequency 
modulated  signals. 

2.  Determine  the  presence  ond  occurately 


*  Frequency  marker  for  measur  ng  fre¬ 

quency  differences  0-2S  MCS. 

*  Only  three  tuning  units  required  to 

cover  entire  range. 

*  Microwave  components  used  la  est  de¬ 

sign  non-contacting  shorts  for  long 
mechonical  life. 

*  Moiimum  frequency  coverage  per  c'ol- 

lar  invested. 

*  5  inch  CRT  display. 


measure  the  frequency  of  radio  and/or 
radar  signals. 

3.  Check  the  spectrum  of  magnetron  os¬ 
cillators. 

4.  Measures  noise  spectra. 

5.  Check  and  observe  tracking  of  r.f. 
components  of  a  rodar  system. 

5.  Check  two  r.f.  signals  differing  by  a 
small  frequency  separation. 


Write  for  Complete  Details 


Palarad 
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republic 


REPUBLIC 
ALUMINUM  FOIL 


PROCESSES  ECONOMICALLY 


Republic  makes  high  quality  aluminum  foil  that  works  well  with  pro¬ 
duction'  equipment.  Straight,  clean  edges,  accurate  gage,  uniform 
strength  are  all  important  .  .  .  Add  to  these  on  understanding  of 
the  abilities  and  limitations  of  the  machines  on  which  it  will  be  proc¬ 
essed  and  in  Republic  foil  you  have  a  product  that  gives  maximum 
performance  with  a  minimum  of  down  time. 


INCORPORATED 


DANBURY 


CONNECTICUT 


BRANCH  SALES  OFFICES:  ^  ^  Jockion  Blvd.,  ChicoBo  6,  III. 

666  Mission  St.,  San  FronciKO  5,  Colif. 


WIDEST  RANGE  OF 
OUTPUT  RATINGS 
IN  THE  MOST  COMPACT 
SIZES  AND  WEIGHTS 


power 


DYNAMOTORS 

^  cUl  ttffoeA  of 


Tm  6«t  All  These  Advaateges 

Extremely  Light  Weight 
Most  Compact  Size 
Exceptionally  Low  Ripple 
Remarkable  Voltage 
Regulation 

High  Efficiency  Power 
Excellent  Commutation 
Quiet  Operation 
Long  Trouble-Free  Life 
Minimum  Maintenance 
Proved  Performance 


Engineered  by  EICOR  Specialists 

. . .  Proved  through  Years  of  Service 


Every  inch  .  .  .  every  ounce  .  .  .  every  feature  of  EICOR  DYNA¬ 
MOTORS  is  engineered  to  meet  the  critical  demands  of  mobile 
communication  and  other  D.C.  electronic  equipment. 

Complete  range  from  the  smallest  in  size  to  the  largest  in  output 
makes  it  easier  to  provide  the  exact  units  needed  for  your  applica¬ 
tion.  Available  in  both  open  and  enclosed  types  . . .  with  or  without 
filters.  Supplied  with  or  without  metal  base,  operate  satisfaaorily 
in  any  position. 

Hundreds  of  optional  output  ratings  are  completely  designed  and 
can  be  produced  on  short  notice.  Our  facilities  are  equally  adapta¬ 
ble  to  the  engineering  of  a  single  experimental  unit  or  to  the  pro¬ 
duction  of  large  quantities.  EICOR  exp>erience  can  prove  profitable 
and  time.-saving  for  you.  Check  your  needs  with  us  now! 


EICOR  engineering  starts  with  load  tests  and 
onolysis  of  your  power  requirements  and 
ends  only  after  proof  of  satisfactory  instal¬ 
lation  performance.  With  complete  labora¬ 
tory  testing  facilities,  every  phase  of  design 
and  production  is  under  strict  quality  control. 

That  is  why  Eicor  Dynamotors  ore  standard 
equipment  with  many  manufacturers  of  radio 
and  electronic  devices  for  railroad,  aircraft, 
marme,  police,  and  other  mobile  users. 


OTHER  EICOR  PRODUCTS:  Fraaional  Horsepower  DC  Motors 
•Alternators,  8  KVA  to  34  KVA — Exciters,  both  integral  and 
electronic^Electronically  controlled  Inverters  100  VA  to  5000  VA 
•and  many  other  special  items  for  power  conversion  (either  elec¬ 
trical  to  elearical  or  mechanical  to  elearical)  are  engineered  and 
manufactured  to  your  specifications. 


1501  W.  CONGRESS  ST. 


CHICAGO  7,  ILL 
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Safety  mol's*"  - 

of  arc-ba<lt». 

iS2n<«. 


,i»  tubes 


ore  eosy 


ing  rectifier  tubes  goes  back  more 
than  20  years  to  basic  development 
work  done  by  General  Electric.  Four 
out  of  the  five  tubes  rated  below  were 
pioneered  by  G.E.— these  types  cov¬ 
ering  most  broadcast  requirements 
for  high-vacuum  rectifier  tubes! 


CLOSE  TUBE-ELEMENT  SPACINGS 
WARD  OFF  ARC-BACKS  popular 
G-E  rectifier  types  GL-8008  and  GL- 
673,  giving  improved  protection 
from  high  voltages.  The  narrow 
straight-side  bulb  lies  close  to  the 
anode.  Spacings  between  anode, 
cathode,  and  cathode-shield  are  re¬ 
duced.  Volume  of  ionization  thus  is 
less — deionizing  time  shortened. 

-SLIM"  TUBE  CONTOUR  HELPS  THE 
DESIGNER.  Space  is  at  a  premium  in 
compa'^t  modern  equipment,  and 
GL-8008’s  and  GL-67 3’s  will  mount 
side-by-side  to  take  up  minimum 
panel  area.  Maintenance  men  find 
these  straight,  slender  tubes  ideal  to 
handle;  quick  to  install. 

YOU  CAN  COUNT  ON  UNIFORM 
QUALITY,  UNIFORM  PERFORMANCE 
G-E  know-how  in  precision-build¬ 


G.E.  OFFERS  YOU  A  TOP-TO-BOTTOM 
RANGE  OF  SIZES.  Types  shown  and 
listed  here  are  examples.  Whatever 
your  rectifier-socket  need  may  be, 
there’s  a  G-E  tube  to  meet  that  need! 
If  your  problem  is  one  of  circuit 
application,  your  nearby  G-E  elec¬ 
tronics  office  is  ready  to  offer  expert 
counsel.  If  you  are  a  broadcaster 
wishing  replacements,  phone  your 
nearby  G-E  tube  distributor  for  fast, 
competent  service!  Electronics  De¬ 
partment,  General  Electric  Company, 
Schenectady  5,  New  York. 


Cathode 

current 


Anode  peak 
voltage 


Cathode 

voltage 


10,000  V 


20,000 


ELECTRIC 
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Anode  p«ah 
cunent 

Anode  avg 

current 

1  omp 

0.25  omp 

5  omp 

1.25  omp 

6  omp 

1.5  omp 

10  omp 

2.5  omp 

40  omp 

10  omp 

1 


fe 


I 


THE  SUPERIOR  ELECTRIC  co.  -St- 

I  »l  S  TO  I  ,  COHHICJICUT 


rwonAT  vAiuiu  riARsnnius  •  miNi  u  ma  smics  •  niiiiiiic  mria  kmutik 


A/pios/o/i/p^aar 


excel  for  SAFETY  wherever 


HAZ^DOUS  CONDITIONS  EXIST 


40 
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Thk  importcmt  mw  brochur*  k  yoon 
Om  coking.  It  is  mors  them  msrsly  a  cota*^ 
log:  it  is  tbs  rssuH  oi  yan  oi  ersertirs 
sHort  by  tbs  Icngsst  sxdusiTs  mcmuiac* 
tursr  of  hsimstic  ssols  in  tbs  world.  This 
Company  bco  pionssrsd  and  innoTotsd 
almost  sTsry  dsTslopmsnt  in  tbis  bigbly 
spsckdissd  fisld.  It  bco  oebisTsd  rs* 
markabls  rssuHs  in  miniaturs  and  sub* 
minierturs  plugs  and  ssols.  Tbs  broeburs 
Isaturss  memy  illustrations  and  complsts 
tsedmioal  data  to  males  it  scoy  for  you  to 
dstsrmins  tbs  ligbt  glcos-mstcd  bsadsrs 
for  tbs  compcmsnts  you  ars  planning. 


Ksisswbsf,  loo,  that  Nsnsstic  Ssal  Products' 
staff  of  spsdalist-snginssrs  is  sogsr  to  hsip 
you  with  your  probissis  in  ths  svsr*sxpand* 
ing  Hold  of  hsrmstic  ssoiing. 


HERMETIC  SEAL  PRODUCTS' 

headers  are  available  in  unlimited  shapes 
and  with  any  number  of  terminals  as  re* 
quired.  They  are  the  only  seals  you  can 
hoi  tin  dip  at  525  *F.  for  easy  assembly 
soldering,  for  a  strain  and  fissure-free 
sealed  part  with  resistance  of  over  1 0,000 
megohms.  They  will  also  withstand  sub¬ 


zero  conditions,  swamp  test,  temperature 
cycling,  high  vacuum,  high  pressure,  salt 
water  immersion  and  spray,  etc. 

„  yV  Terminals  and  Headers 


HERMETIC  SEAL  PRODUCTS  COMPANY 


31-33  South  Sixth  Street  •  Newark  7,  New  Jersey 


Visit  Hermetic's  Exhibit — Booth  43,  1951  National  Electronics  Conference.  Chicago,  Oct.  22-24 
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Hi'Ol 


end  In  '"‘'“‘'"VcTrONiS^O^  ? 

- - - 


^  MINIATURIZATION 


*  J'ratlf  Mark  Krfsisli'red,  I '.  Valent  Office 


SiettniccU  ^Mict«Mce 

OLlAN,  N.Y.  ' 


SAKS  OFTICIS:  New  York,  Philadelphia, 
D«tfoil,  Chicago,  los  A»Tgp*l«s 


flANTS:  Olean,  N.  Y.,  Franklinvlllo,  N.Y. 

Jessup,  Pa.,  Myrtle  Beoch,  S.  C. 
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JOBBERS  — ADDRESS:  740  Belleville  Ave.,  New  Bedfard,  Mass. 


In  the  air,  where  space  anil  weight  are  at  a  premium,  the 
value  of  the  minute  conipaclness  of  Hi-Q  Components  is 
vividly  dramatized.  Of  equal  importance  is  their  never  fail¬ 
ing  dependability  under  any  and  all  conditions.  For  let  a 
single  small  unit  fail,  and  life  itself  may  hang  in  the  balance. 

The  same  high  engineering  standards  and  unvarying  qual¬ 
ity  which  have  made  Hi-Q  a  leader  with  producers  of  air- 
craft  equipment,  have  found  equal  favor  with  other 
electronic  manufacturers.  Individual  tests  of  every  single 
component  at  each  stage  of  production,  and  as  a  part  of  final 
inspection,  insure  the  precise  adherence  to  specifications, 
ratings  and  tolerances.  That  is  one  reason  why  Hi>Q  is  now 
serving  virtually  every  leading  producer  of  television,  com¬ 
munications  and  other  electronic  equipment.  Another  is  the 
ready  availability  of  Hi-Q  engineers  to  cooperate  in  the  de¬ 
velopment  of  new  components  to  meet  specialized  needs. 


BETTER  4  WAYS 


PRECISION 

UNIFORMITY 

A^DEPENDARILITT 


Hi-O  TEMPERATURE 
COMPENSATING  CAPACITORS 


These  hi)!h  voltage  tubular  capacitors 
are  available  in  capacities  from  2S  mmf. 
to  250  mmf.  Units  with  working  voltage 
of  3000  V.  I).  C.,  are  1.840’  long  with 
.375’ iliameter.  Those  between  500 
V.  D.  C.  anil  3000  V.  D.  C.  are  slightly 
smaller.  All  are  Durez  coated  and  made 
of  temperature  compensating  materials. 


J 


Superior  Tubular  Parts 
...mean  Superior 
Electronic  Performance 


Engineering . .  .  laboratory  I'quipnient  for 

all  kiiiils  of  testing,  incliiiling  emission 
charai'teristirs  of  nirkel  ratlioile  materials. 


Superior  supplies  disc  rathodes.  cups 
and  anode-  for  the  famous  Rmihind 
"Tilted  Offset”  Klectron  Gun  used  in 
peak-performance  picture  tubes.  Tliis 
new  development  of  Rauland  permits 
the  use  of  a  ainple  Ion  Trap  magnet, 
bends  the  electron  beam  onlv  once 
and  gives  the  sharpest  jMissihle  lieam 
focus.  The  new  Indicator  Ion  Trap 
reduces  adjustment  time  to  a  matter 
of  seconds,  eliminates  the  nceil  for 
mirrors  or  guesswork  in  Ion  Trap  ad¬ 
justment.  This  "Double  Fea.ure” 
gun  is  a  triumph  cf  Rauland  research. 

But  noelcclronie  device  can  lie  lietter 
than  the  components  of  its  a— ernhly. 
That’s  why  Rauland  and  so  many  other 
electronics  manufacturers  specify 
Siijierior  tuhiilar  parts. 


Here  at  Superior  we  combine  produc¬ 
tion  know-how,  re-earch  facilities  and 
engineering  ex|)erience  to  produce 
tubular  parts,  in  many  forms  and 
metals,  each  le-igned  to  do  tough 
electronics  jcd>s  Itetter.  W’e  have  spe¬ 
cialty  ecpiipment  for  the  high  -isMsd 
production  of  anodes,  cups,  cathodes, 
grid  cylinders  and  many  other  parts 
for  television  and  cathode  ray  gun 
Structures.  If  you  are  not  now  a  cus¬ 
tomer  of  Su|ierior  it  will  pay  vou  to 
check  on  the  many  ways  in  which  we 
can  serve  you.  Write  for  information 
—  no  obligation  of  course.  Su|>erior 
Tulie  Company,  2.’i(K)  Gerinaiitowii 
Ave.,  Norristown,  I’ennsvNania. 


Which  It  Th*  Better  For  Your  Product . . . 


SEAMLESS  .  .  .  ?  The  finest  tubes 
that  can  be  made.  Standard  protluc- 
tion  is  .010"  to  .121"  O.D.  inclusive, 
with  wall  thicknesses  of  .<K)l.i"  to 
.(X).>".  (ithiMles  with  larger  diameters 
ami  heavier  walls  will  l>e  prcsluced  to 
customer  s[)ecification. 


Part  of  Inspection  Procedure  on  !.<><  ksean 

Nickel  Cathode-  a-  iliey  come  off  the  pro 
duction  niacliine.  Cai  h  cathode  must  under 
go  many  rigid  te-ts  before  being  approved 


To  Guard  Against  contamination  by  proc¬ 
essing  lubricants,  Sii|ierior  tubing  is  thor¬ 
oughly  degreased  before  each  annealing 
operation. 


Or  LOCKSEAM*  . .  .?  Produced 
directly  from  thin  nickel  alloy  strip 
stock.  .O  KI"  to  .1(10"  0.1).  in  standard 
length  range  of  11.5  mm  to  42  mm. 
Round,  rectangular  or  oval,  rut  to 
s[iecified  lengths,  lieaded  or  plain. 


Ml  amalywM  OW"  to  H"  Od>. 

CtrHm  anofgtei  (.035"  max.  mil)  Ufi  )M''  OJX 


*MFD.  UNDER  u.  s.  CATS.  SUPIRIOR  TUBS  COMPANY  *  EI»cfronic  Produett  for  »Mporf  through  Drivtr-Harris  Company.  Harriton,  New  Jersey  •  Harrison  6-4800 
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DOW  CORNING 
ICORPORATION, 


Heat-Stable,  Moisture-Proof 

SILICONE 

DIELECTRIC  MATERIALS 

are  available  in  the  following  forms: 


As  indicated  by  these  curves,  neither 
frequency  nor  temperature  changes 
have  any  pronounced  effect  on  the 
power  factors  or  dielectric  constontt 
of  Dow  Corning  200  Fluids.  Power 
factor  and  dielectric  constant  of  1 000 
cs.  fluid  ot  —  1 7°,  23®,  ond  03®  C.  ore 
plotted  ogainst  frequencies  ranging 
from  10  to  10^*  cycles  per  second. 


I^W  CORNING  200  FLIIIDS  are  a  series  of  clear*  inert 
liquids,  notable  for  their  thermal  stability  and  for  their 
remarkably  flat  viscosity-temperature  slopes.  Available  in 
viscosities  from  0.6S  to  1,000,000  centistokes.  Pour  points 
range  from  —12^®  to  -47®F.  and  flash  points  range  from 
30®  to  600®F.  Low  dissipation  factors  at  elevated  tempera¬ 
tures  or  at  high  frequencies,  inertness  to  moisture,  oxidation 
resistance  and  heat  stability  make  Dow  Corning  200  Fluids 
unique  among  liquid  dielectrics. 


Dow  Corning  4  packed  in  phonograph 
pick-up  head  cartridges  increased 
crystal  service  life  20  times.  The 
silicone  compound  prevents  Rochelle 
Crystals  from  deteriorating  due  to 
absorbed  moisture.  It  also  acts  as  a 
viscous  damping  medium,  thereby  re¬ 
ducing  excess  vibration  and  enabling 
the  head  to  handle  a  much  higher 
frequency. 


DOW  CORNING  4  COMPOUND  is  a  nonmelting  water- 
repellent  dielectric  paste  which  retains  its  grease-like  con¬ 
sistency  at  temperatures  from  —70®  to  400®F.  It  is  highly 
resistant  to  oxidation  and  to  deterioration  caused  by  corona 
discharge.  Power  factor  is  less  than  0.003  at  frequencies  up 
to  10,000  megacycles;  volume  resistivity  is  more  than  10^^ 
ohm  centimeters  at  temperatures  up  to  400®F.;  dielectric 
strength  is  more  than  500  volts  per  mil  at  a  10  mil  gap. 
Dow  Corning  4  meets  all  requirements  of  Specification 
AN-C-128a. 


Flashovar  in  high  voltaga  falavision 
power  supply  coils  can  set  ordinary 
organic  varnish  aflame.  To  eliminote 
this  Are  hazord,  coils  ore  impregnated 
with  Dow  Corning  996.  Highly  re¬ 
sistant  to  arcing,  996  provides  posi¬ 
tive  protection  against  carbon 
tracking  for  the  life  of  the  entire  set. 


DOW  CORNING  996  VARNISH  dries  tack-free  in  not 
more  than  3  hours  at  1  50®C.  Dielectric  strength  measured 
with  2  inch  electrodes  on  2  mil  films  baked  for  16  hours  at 
150®C.  is  1000-2000  volts/mil,  dry.  and  500-1500  volts/ 
mil,  wet.  Heat  flexibility  is  more  than  100  hours  at  250®C. 
Cured  films  have  good  resistance  to  dilute  acids,  con¬ 
centrated  hydrochloric  acid,  and  dilute  or  concentrated 
alkalies. 


Complately  eliminating  taped  con¬ 
nections  on  aircraft  antennae,  white 
Silastic  seals  reduce  static  and  corona 
discharge  by  as  much  as  90%.  They 
retain  their  resilience  as  well  as  their 
dielectric  properties,  excluding  mois¬ 
ture  ond  foreign  matter  after  long 
exposure  to  the  full  range  of  ground 
and  stratospheric  temperatures. 


Silastic  combines  the  remarkable  heat  stability  and  moisture 
resistance  of  resinous  silicones  with  the  physical  properties 
of  rubber,  including  resilience,  shock  and  abrasion  resist¬ 
ance,  and  resistance  to  both  mechanical  and  electrical 
fatigue.  Its  dielectric  properties  show  little  change  over  a 
w  ide  range  of  frequencies,  even  after  aging  at  high  tempera¬ 
tures.  The  surface  resistivity  of  Silastic  is  high,  and  its 
thermal  conductivity  is  about  twice  as  great  as  that  of  either 
organic  rubber  or  resinous  insulating  materials. 

•t.m.  hcg.  U  S.  PAT.  orr. 


For  maximum  dependability  and  long 
service  life,  silicone-glass  terminal 
blocks  and  contactor  bases  are  being 
used  in  late  model  outomatic  toasters. 
Tests  prove  that  Dow  Corning  silicone 
resin  bonded  glass  laminates  are 
more  rigid,  more  heat-stable,  more 
resistant  to  moisture  and  easier  to 
fabricate  and  assemble  than  con¬ 
ventional  materials. 


DOW  CORNING  THFRMOSFTTING  RESINS  are  used  to 
bond  inorganic  fabrics  and  finely  divided  particles  such  as 
powdered  metals  or  mica.  Typical  ‘/i '  silicone-glass  lamin¬ 
ates  have  a  flexural  strength  t>f  22,000  to  45,000  psi;  water 
absorption  after  24  hours  of  0.25  %;  dielectric  strength  with 
continuous  filament  cloth  of  250  volts/mil  or  more;  power 
factor  of  0.002  at  1  me;  loss  factor  of  0.007  at  1  me;  wet 
insulation  resistance  of  more  than  10*^  ohms;  arc  resistance 
of  300  seconds  and  a  heat  distortion  value  above  250®C. 


ATLANTA  •  CHICAGO 
CLEVELAND  •  DALLAS 
LOS  ANGELES  •  NEW  YORK 
WASHINGTON.  D  C. 


DOW  CORNING  CORPORATION.  DEPARTMENT  IE  II.  MIDLAND.  MICHIGAN 

Pleote  i*nd  me  full  information  on  the  tubjects  checked: 

Q  Dow  Corning  200  Fluidt  Q  Dow  Corning  4  Compound  O  Dow  Corning 
Electricol  Insulating  Varnishes  Q  Silastic  Q  Dow  Corm.  j  b.-...onC'Olass 
lominates  Q  Reference  Guide  to  Dow  Corning  Silicones 


In  Conoda:  Fiberglos  Conoda 
Ltd.,  Tpronfa*ln  Greof  Britain: 
Midland  SiMcenas  ltd.,  London 


COMPANY- 


ZONF. 
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•  Sylvania  Ilactric  Predwctf  if  prodiKing  tup«r>tii«  TV  pUtura  twkat 
in  Hiif  giant  marry>go-ro«n4. 

•  Ciimax  MoiyManum  usas  thit  high  vacuum  furnaca  for  mataliur- 
gicai  rataarch. 

g  Proclar  A  Schwartx  and  Ory-Traaia  Carparatian  hava  davalapad  a 
procatf  far  fraaaa>drying  matarialt  which  wauid  atharwira  ha 
damagad  by  high  tamparaturas. 

g  Putting  a  thin  iayar  af  matai  an  cailophana  ii  tha  iab  af  thit 
vacuum  coating  machina  mada  by  Dittiiiation  Productt  Induttriat. 

a  Matalf  ara  maitad  and  catt  to  a  naw  high  ttandord  of  guality 
in  thit  National  Rataarch  Corporation  vacuum  furnaca. 

Each  of  thaw  inttollotiont  it  difftront:  ooch  it  dttigntd  to  porform  o 
highly  tpocioliitd  totk.  But  oil  hovo  thit  in  common  —  oil  uto  KINNEY  HIGH 
VACUUM  PUMPS  to  got  down  to  low  obtoluto  protturot  fott  ond  dopondobly. 

For  your  vocuum  neodt,  bo  turo  to  got  o  KINNEY,  tho  pump  thot't  toon  in 
tho  bott  of  circlot.  Sond  for  naw  Bullotin  V-S1B.  KINNEY  AAANUFACTURING 
CO.,  3565  Wothington  St.,  Botton  30,  Mou.  Roprotontotivot 
in  Now  York,  Chicago,  Clovolond,  Houtton,  Now  Orloont, 
Philodolphio,  lot  Angolot,  Son  FronciKO,  Soottlo. 


SIND  FOR  THIS  NFW  BULLSTIN  V-5IB 


FOREIGN  REPRESENTATIVES:  G«n'l  EnQinB^ring  Co.,  ltd.,  RodcliR*,  loncs.,  Eo^lond 
*  Horrocks,  Roxburgh  Pty.,  ltd.,  Molbowrno,  C.  I.  Awstrolio  •  W.  $.  Thomot  & 
Toylor  Pty.,  ltd.,  iohonnosbwrg,  South  Afrko  *  Novoloctric,  ltd.,  Zurich,  Swittor* 
lof^  •  C.I.R.E.  Piotio  Covour  25,  Romo,  Itoly. 
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INSTALLED 


Old  P-167  gave  10  years 
of  almost  continuous  service 


fht  Lto4tr% 


R.  C.  FRICKEL,  Supervisor 

Ground  Communication  Maint. 
Continental  Air  Lines 


The  feelings  expressed  in  Confinentel's  leHer  ere 
not  unlike  the  feelings  of  thousands  of  other  users 
of  Eimac  tubes.  Top  perfornf^ence  end  e  low  cost  to 
life  ratio  always  make  for  customer  satisfaction. 


tp  timllt  ^  f*pUe« 
t»  l«  eostUwow 
.Uo.t  ^  M- 

M  b«r*  *t  * 

ins  SJ.? 

Muo  eBMwntotlc—  rTiT-. 

iiM%pUki»€  P«rf*e' 

ou  •••  “  ' 

mM  Ail/  2e,  W>1.  iwrujg  ^ 
iMi  CWtlTiUOU*  CO«U»« 

hiTit  U  eamuwtioM  e«ai 
ccrt^et. 

TM  ia.nT¥t-*"'-‘  p*rfon^M 
9  oM  f*i67,  U  V" 


ol4  frlMiX* 


IT,  l>tlp 

J  yVUt  tfc»  V«6*  •••  • 
••  DM«*r  trvMttwr. 

cMUr  9t  U»  •trll»' 


The  new  Eimac  450T  that  replaced  "Old  P-167'* 
in  Continental's  transmitter  should,  because  of  im* 
proved  vacuum  tube  materials  and  techniques,  give 
even  more  satisfactory  service. 


Eimac  tubes  invariably  do  a  }ob  better  •  »  .  and 
at  lower  cost.  Take  advantage  of  their  almost  two 
decades  of  proved  performance. 


tp  UWUllvA  ftt  i 

PT*  tua  r>^^t 


new  "Quick  Reference"  catalog  on 
Ehnac’s  Wide  Variety  of  Tube  Types 
is  yours  for  the  asking. 


California 

Eiport  Agents;  Frazar  &  Hansen.  30!  Clay  St.,  San  Francisco,  California 


I 


INEXPENSIVE 

JOBS 


To  large  and  small  manufacturers  alike,  the  Thousands  of  accumulated  dies  and  jigs  are 
Karp  Blueprint  Man  is  the  symbol  of  traditional  at  the  service  of  our  customers,  to  save  them 

excellence  in  sheet  metal  fabrication  .  .  .  hall-  the  time  and  expense  of  special  dies.  We  do  all 

mark  of  highest  quality  and  value  in  every  types  of  welding,  including  heliorc.  Aluminum 

class  of  work,  from  the  most  routine  to  the  welding  is  handled  with  great  care  and  preci- 

most  exacting.  sion.Ourweldersand  equipmentare  certified  by 

Our  plant,  three  full  city  blocks  long,  is  the  U.  S.  Air  Force.  Painting  and  finishing  are 
equipped  with  every  advanced  mechanical  done  in  a  dustproof,  water-washed  atmosphere, 
facility  to  enhance  the  superior  skills  of  our  No  job  is  too  big  or  too  small  to  merit  the 
craftsmen,  and  to  insure  speedy  and  econom-  traditional  excellence  for  which  our  craftsman- 
ical  production.  ship  is  known.  Write  for  data  book. 

Any  Metal  Any  Gauge  Any  Size  Any  Quantity  Any  Finish 


215  63rd  STREET,  BROOKLYN  20,  NEW  YORK 

Specialhts  in  Fabricating  Sheet  Metal  for  Industry 
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Fast  relays  checked  by  BRUSH  Analyzer 


A  Brush  Analyzer  drew  the  graph  above  when 
one  of  the  subscribers  of  an  eastern  telephone  com¬ 
pany  picked  up  his  phone  and  dialed  WU  2-1 186. 

This  record— drawn  automatically  in  the  time 
it  took  to  dial  the  number— shows  the  timing  and 
magnitude  of  every  electrical  impulse  involved  in 
the  complex  operation.  Such  records  of  impulses 
from  the  dials  of  both  subscribers  and  operators 
provide  the  tip-off  on  equipments  which  require 
adjustment  or  repair. 

This  check  on  fast  relay  operation  is  but  one 
of  hundreds  of  investigations  of  electrical  and 
mechanical  phenomena  which  are  being  made 
speedily  with  Brush  Analyzers.  They  record 
instantaneously.  They  simplify  the  study  of 
strains,  displacements,  pressures,  light  intensities, 
temperatures,  d-c  or  a-c  voltages  or  currents. 


Write  for  time-saving  help  stating  your  prob¬ 
lems.  The  Brush  Development  Company,  Dept. 
K-6,  3405  Perkins  Avenue,  Cleveland  14,  Ohio, 
U.  S.  A.  Canadian  Representatives:  A.  C.  Wickman 
(Canada)  Limited,  P.  O.  Box  9,  Station  N,  Toronto 
14,  Ontario. 

t/t  rrtrVftijy  <f 

BRUSH  RECORDING  ANALYZER 


THE  / 

DEVELOPMENT  COMPANY 


PIfZOIlECTRIC  ClYSTAlt  AND  CERAMICS  •  MAGNETIC  RECORDING 
ElECTROACOUSTICS  •  UlTRASONICt  •  INDUSTRIAl  «  RESEARCH  INSTRUMENTS 
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A  MESSAGE  TO  AMERICAN  INDUSTRY 


ONE  OF  A  SERIES 


Not,  PLEASE, 

In  the  Name  of  Fairness 


Our  national  Office  of  Economic  Stabi¬ 
lization  has  adopted  a  policy  of  gearing: 
wages  to  the  cost  of  living.  We  are  told 
that  “escalator  clauses,”  which  provide  that 
rates  of  pay  shall  be  adjusted  to  take  account 
of  changes  in  the  cost  of  living,  will  be  gen¬ 
erally  approved. 

If  the  adoption  of  this  policy  had  been 
announced  as  a  frank  concession  to  political 
expediency,  it  would  have  been  quite  under¬ 
standable.  There  may  very  well  be  votes,  lots 
of  them,  in  a  policy  which  purports  to  protect 
the  income  of  a  large  group  against  loss 
through  the  price  inflation  caused  by  the 
defense  program. 

A  case  might  even  have  been  made  for  a 
policy  of  approving  escalator  clauses  on 
grounds  of  production  expediency.  The  lead¬ 
ers  of  some  three  million  organized  workers 
now  covered  by  such  clauses  have  indicated 
that  they  would  fight  to  the  limit  to  keep 
them  and  thus  maintain  “real  wages,”  that 
is,  wages  measiured  by  their  purchasing 
power.  The  leaders  of  other  organized  groups 
have  indicated  they  would  fight  to  get  the 


benefit  of  such  clauses.  Denial  of  them  might 
mean  serious  strikes. 

Justified  "in  Fairness" 

However,  the  policy  of  approving  escalator 
clauses  was  not  based  on  these  relatively  low 
groimds  of  expediency.  It  was  justified  on 
high  moral  grounds,  on  grounds  of  “fairness.” 
In  the  words  of  the  President’s  Council  of 
Economic  Advisers,  “maintenance  of  real 
wages  during  inflation  cannot  in  fairness  be 
disallowed.” 

That  proposition  is  false. 

It  would  be  truthful  to  say,  “main¬ 
tenance  of  real  wages  during  inflation, 
cannot  in  fairness  be  allowed.” 

The  truth  of  the  corrected  proposition  be¬ 
comes  evident  immediately  when  you  take 
a  look  at  the  basic  nature  of  the  inflationary 
problem  created  by  defense  mobilization. 

We  are  devoting  a  large  share  of  our 
national  production  to  defense.  The  share  is 
now  scheduled  to  hit  about  20%  in  1952. 

Since  we  are  not  able  to  increase  our  total 
production  fast  enough  to  meet  defense  needs 


in  addition  to  civilian  needs,  that  means  a  cut 
in  the  supply  of  goods  and  services  that  is 
available  for  civilian  consumption.  But  the 
money  paid  out  for  the  production  of  defense 
materials  is  added  to  that  which  is  available 
to  buy  civilian  goods. 

Thus,  more  money  is  put  into  the  hands 
of  the  people  to  buy  less  goods.  So  prices  go 
up.  That  is  inflation. 

If  one  group  of  people  then  is  granted 
enough  additional  money  to  offset  the  price 
increases  —  and  that  is  the  purpose  of  an 
escalator  clause— and  thus  can  continue  to 
buy  as  much  as  they  have  been  buying  right 
along,  less  goods  will  be  left  for  other  con¬ 
sumers  who  are  not  getting  this  advantage. 
That  is  palpably  an  unfair  distribution  of  the 
sacrifices  necessitated  by  defense  mobiliza¬ 
tion.  In  fairness,  therefore,  maintenance  of 
real  wages  in  inflation  cannot  be  allowed. 

Organized  workers  were  not  the  first,  of 
course,  to  get  the  benefit  of  an  automatic 
adjustment  to  take  account  of  the  increased 
cost  of  hving.  The  farmers  got  theirs  first.  The 
price  parity  formula  is,  in  essence,  an  esca¬ 
lator  clause.  The  federal  government  under¬ 
writes  increases  in  the  prices  of  the  things 
farmers  sell  in  order  to  match  increases  in 
the  prices  of  the  things  they  buy. 

Crucifying  the  Helpless 

As  matters  stand,  two  groups  are 
without  benefit  of  escalator  clauses.  One 
group  is  composed  of  manufacturing  firms. 
While  they  have  not  been  nearly  as  successful 
as  the  misleading  reports  of  “record-breaking 
profits”  suggest,  they  have  been  able  to  look 
after  themselves  fairly  well  —  thus  far. 


But  one  group  is  completely  without  pro¬ 
tection.  It  is  that  numerically  large  but 
politically  imorganized  mass  of  people  — 
many  of  them  old  and  relatively  helpless  — 
who  are  trying  to  live  on  pensions,  annuities 
and  other  fixed  incomes  derived  from  their 
savings.  They  are  at  the  end  of  the  line  when 
the  increased  costs  of  inflation  are  passed 
along.  They  have  no  one  to  whom  they  can 
pass  the  buck.  They  are  being  progressively 
pauperized  by  the  continuing  inflation  caused 
by  progressive  boosting  of  costs  and  hence 
prices. 

With  the  present  line-up  of  pressure  groups 
in  Washington,  protection  for  the  principal 
victims  of  inflation— those  who  have  saved 
for  a  rainy  day  only  to  find  inflation  has 
blown  away  the  roof— is  obviously  an  ex¬ 
tremely  difficult  business.  But  to  have  even 
temporary  insulation  against  inflation 
granted  to  powerful  groups  in  the  name  of 
fairness  should  be  offensive  to  the  nostrils 
of  a  nation  that  presumes  to  assert  the  moral 
leadership  of  the  Western  World. 

The  only  really  fair  way  to  handle 
inflation  is  to  prevent  it.  But  once  it  is 
under  w'ay,  fairness  demands  that  the 
burdens  be  as  evenly  distributed  as 
practicable. 

An  escalator  clause— or  a  farm  parity  pro¬ 
vision— is  explicitly  a  device  to  enable  the 
group  favored  by  it  to  escape  the  burden  of 
inflation.  Whatever  concessions  we  feel  we 
must  make  to  political  pressmes  or  produc¬ 
tion  expediency,  let  us  at  least  be  honest 
enough  not  to  invoke  “fairness”  as  justifica¬ 
tion  for  so  arbitrary  a  discrimination  in  the 
distribution  of  the  defense  burden. 

JIII(Graw~Hill  Publishing  Co.,  /nc. 


PORCELAIN 
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for  tube-cooling  water  •  •  • 


2  gals,  per  min. . . . 


or  90  gals,  per  min. . 


Lapp  porcelain  water  coils  are  now  available  in  twin-hole  types  (for  water  supply  and 
return)  and  single-hole  models  in  a  variety  of  standardized  sizes.  Of  pure  white,  completely 
vitrified,  non-porous,  low-loss  chemical  porcelain,  they  provide  for  positive  cooling  and  long 
tube  life,  because  they  are  permanently  non-deteriorating  and  non-sludging.  They  permit 
no  water  contamination,  so  avoid  need  for  frequent  inspection  and  water  changing,  eliminate 
possibility  of  electrolytic  attack  on  fittings  with  consequent  leakage.  Compact,  too — a 
29-foot  coil  of  porcelain  pipe  with  two  holes  of  size  equivalent  to  pipe,  and  capable  of 
carrying  35  gallons  per  minute  both  ways,  at  25  pounds  water  pressure,  measures  only  12* 
outside  diameter  by  18*  overall  height  including  base  mount. 


WRITE  for  complete  description  and  specifications.  Radio 
Specialties  Division,  Lapp  Insulator  Co.,  Inc.,  Le  Roy,  N.  Y. 


—  1 — 1  - 
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3  TRUARC  RETAINING  RINGS  LOWER  COST.. 
IMPROVE  PERFORMANCE 
OF  REVOLUTIONARY  NEW  TEXTILE  SPINDLEI 


010  CONSTRUCTION.  Xo  pojition  2  boll  bMringt,  on  evtnixa 
dlamelar  rod  hod  lo  b.  furnMl  on  o  loth,  to  p'ovid.  3  ihovldan. 
In  oddillon,  bind,  raquirad  3  thrMding  oporotiont ...  3  lock  nuts 
. . .  seporot.  toparing  oparolion.  Propar  prauura  of  nutt  ogointt  boll 
baoringt  raquirad  ikillad  lobor  odjuitmanl.  / 


NEW  CONSTRUCTION.  Standard  rod.  aquol  in  diomalar  to  liniihad 
bloda  it  uiad.  Thraa  groovas  lor  Truorc  Ring,  ond  thouldar  ora  ntada 
quickly  ond  aoiily  on  Kraw  mocklna.  Iloda  ii  aconemicolly  taparad 
by  cantarlau  grinding.  Truorc  Ringi  nointain  corract  prauura  on  boll 
baoringt  lor  lifa  ol  unill 


The  H  &  B  American  Machine  Company's  new  anti*  Wherever  you  use  machined  shoulders,  bolts,  snap 

friction  CENTURY  spindle  is  probably  the  most  me-  rings,  cotter  pins,  there's  a  Waldes  Truarc  Retaining 

chanically  advanced  spindle  on  the  market  today.  Ring  designed  to  do  a  better  job  of  holding  parts 

Waldes  Truarc  Retaining  Rings  have  eliminated  many  together. 

of  the  material,  tooling  and  assembly  costs.. .have  Truorc  Rings  are  precision-engineered. ..quick  and 

kept  its  price  competitive.  Truarc  Rings  not  only  sim-  easy  to  assemble  and  disassemble.  Always  circular 

plify  spindle  assembly,  they  position  boll  bearings  to  give  a  never-failing  grip.  They  can  be  used  over 

accurately... simplify  maintenance. ..eliminate  skilled  and  over  again. 

labor... improve  performance!  And  there  are  Truarc  Find  out  what  Truarc  Rings  can  do  for  you.  Send 

Rings  to  solve  any  design  or  re-design  problemi  your  blueprints  to  Waldes  Truarc  engineers  for  Indi- 

RedesignwithTruarcRingsandyoutoowillcutcosts.  vidual  attention,  without  obligation. 

WddM  Tnure  Rstalning  Rlen  »•  avaNaMs  for  hmiwdioto  doRvory  Irani  stack,  from  laadhit  bal  baartig  dtsMatara  throngliaiit  tlw  caantry. 


Wold*«  Kohifioor,  Inc..  47-16  Autlnl  floe*.  L.  I.  C.  1.  N.  V. 
PUoM  mnd  •nginnnring  ipncificotlonB  ond  doto  on  Woldoc 
Trvorc  Rotoining  Ring  typo*  cKockod  bolow  I-IOJ 

□  iwlUtin  *3  SolMiKklng  ring  lypot 

□  iwllotin  *6  Ring  typoB  for  loking  wp  ond  ploy 

□  lullotin  *7  Ring  typoc  for  rodiol  oMombly 
G  iwMotin  *1  iotic  typo  ringt 


WALDES  KOHlNOORa  INC.,  LONG  ISLAND  CITY  1,  NEW  YORK 
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with  the  Acheson  Colloids  Corporation,  Port  Huron,  Michigan,  or 
with  Acheson  Colloids  Ltd.,  London,  England.  Acheson  Colloids  is 
the  world’s  largest  producer  of  colloidal  graphite  dispersions  for  the 
metalworking  and  electronic  industries,  and  also  supplies  dispersed 
pigments  to  a  large  segment  of  the  color-consuming  trade.  The  trade¬ 
marks  “Oildag”,  “Aquadag”,  “Prodag”,  “Glydag”,  “Castordag”, 
“Varnodag”  and  “Gredag”  identify  particular  products  of  Acheson 
Colloids  Corporation  or  its  affiliates,  and  are  duly  registered  in  the 
United  States  and  in  other  principal  countries  of  the  world. 
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WIDE-RANGE,  DIRECT- 
READING  CAPACITOR  ANALYZER 

A  laboratory-type  Capacitor  Ana¬ 
lyzer  meeting  the  need  for  a  highly 
accurate,  wide-range,  direct-reading 
measuring  instrument  capable  of  de¬ 
termining  the  essential  characteris¬ 
tics  of  capacitors  has  been  announced 
by  the  Shallcross  Manufacturing  Co. 
This  versatile  instrument  will  de¬ 
termine  capacitance  values  between 
5mmf.  and  12,000  mfd.;  insulation 
resistance  from  1.1  to  12,000  meg¬ 
ohms;  also  leakage  current,  dielectric 
strength,  and  percentage  power  fac¬ 
tor.  A  divided  panel  carrying  an  out¬ 
line  of  the  operating  instructions 
makes  it  readily  possible  to  use  the  in¬ 
strument  without  reference  to  an  in¬ 
struction  book.  The  Shallcross  ana¬ 
lyzer  operates  on  110  volt,  60-cycle 
alternating  current.  Literature  giving 
full  details  will  gladly  be  sent  on  re¬ 
quest  to  the  Shallcross  Manufacturing 
Company,  Collingdale,  Pa. 


Really  Smooth— Outstandingly  Quiet— Fully  Dependable! 


MANY  TYPES 
AVAILABLE  FROM 
STOCK 

and  through  ■ 
’Sa  Shallcross 

parts  distributors 


ShaiPiPOss 


MULTI-PURPOSE 
TRANSMISSION  TEST  SET 

In  addition  to  measuring  the  elec¬ 
trical  characteristics  of  telephone 
lines  and  equipment  the  new  Shall¬ 
cross  multi-purpose  transmission  test 
set  may  be  used  for  efficiency  tests  on 
local  and  common  battery  telephone 
lines  and  sets,  carbon  microphones, 
receivers,  and  magnetic  microphones. 
It  also  provides  a  fast,  efficient  means 
of  testing  capacitors,  generators,  ring¬ 
ers,  insulation  resistance,  dials,  and 
continuity.  Key  switches  and  dials 
are  used  to  select  and  control  the  test 
circuits.  The  693  Transmission  Test 
Set  is  powered  by  external  batteries. 
It  features  compact,  substantial  con¬ 
struction  and  is  fully  portable,  thus 
making  it  ideal  for  either  field  or 
laboratory  use.  Details  may  be 
obtained  from  the  Shallcross  Manu¬ 
facturing  Company,  Collingdale, 
Pennsylvania. 


ALL  STANDARD  FIXED  AND 
VARIABLE  TYPES 


LADDER  AND  BALANCED 
LADDER  CDNTRDLS 


“r  CDNTRDLS 


BALANCED  “H” CDNTRDLS 


PDTENTIDMETERS 


VARIABLE  IMPEDANCE 
MATCHING  NETWDRKS 


V.U.  METER  RANGE 
EXTENDING  ATTENUATORS 


STANDARD  AND  SPECIAL 
FIXED  PADS 


SPECIAL  NETVYORKS 


Perhaps  you’ve  noticed  how 
frequently  Shallcross  attenuators  now 
appear  in  the  finest  audio  or  communi¬ 
cations  equipment?  Or  how  often  they 
are  chosen  for  replacement  purposes? 

There's  a  reason!  Improved  design, 
materials  and  production  techniques  have 
resulted  in  a  line  that  sets  new,  higher 
standards  of  attenuation  performance  for 
practically  every  audio  and  communi¬ 
cations  use. 

Shallcross  Attenuation  Engineering 
Bulletin  4  gladly  sent  on  request. 

Shallcrtss  Maiifactiriif  Ca. 
Dipt.  E-1 01  Cilliiiiali,  Pa. 


I  RESISTORS- INSTRUMENTS  -  SWITCNES-ATTENUATORS 
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Brain  power# 
experience# 
superb  facilities 

all  in  one  package  at 

GRAY 


In  each  of  the  defense-important  fields  listed  here,  the  Gray  organization  has  recently  solved  important 
problems.  These  facilities  are  available  to  prime  contractors  and  to  the  military  services  as  our  contribution 
to  the  national  effort  in  furtherance  of  communications,  engineering  or  electro-mechanical  designing.  A 
booklet  telling  more  of  the  Gray  story  will  be  sent  for  the  asking. 

0  wr  U  for  BulUlin  RB-IO  dosciibinj  fh*  abort  tquipmtn 
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•  Tolavision 

•  Video  and  display  systems 

•  Audio  and  communications 

•  Teleprinter  techniques  .  -  . 

•  Precise  electro-mechanisms 
U  Aeronautic  control  devices 


•  Dcrta  transmission  and  recording 


AND  MVILOPBHNT  CO.,  MC,  I*  ARIOI  ST.,  HARTSI 

Division  of  Tho  GRAY  MANUFACTURING  COMPANY— 

Originoforr  pf  tha  Groy  Talaphonu  Fay  Stotipn  ond  tha  Gray  Audograi 


% 


tooifng  costs  reduced  66%% 


Let  Mr.  Ray  Blakeman,  president  of  Blakeman  Bros.  Electric  Mfg.  Co., 
Los  Angeles,  tell  you  this  story  of  savings  with  Plaskon  Alkyd  Mold¬ 
ing  Compound  in  the  manufacture  of  his  company's  commercial  and 
residential  watt-hour  meter-mounting  devices.  Mr.  Blakeman  writes: 
“Tooling  cost  is  about  one-third  using  this  material  as  compared  to  the 
tooling  cost  of  other  plristic  materials”. ..“We  have  found  that  Plaskon 
Alkyd  lends  itself  very  well  to  automatic  molding,  giving  us  a  high 
production  rat^  on  automatic  presses”. .  .“Percentage  of  reworks  and 
breakages  is  extremely  low”. .  .“Our  particular  device  requires  %  high 
dielectric  strength  for  which  l'*laskon  Alkyd  is  noted". .  .“Since*  using 
Alkyd  we  have  not  had  one  operating  failure ...  of  our  product” 


Here  is  more  evidence  that  parts  can  be  molded  better  and  faster  at 
lower  cost— with  the  amazing  quick-curing  plastic  which  has  created 
new  concepts  of  speed  and  economy  in  compression  molding. 


/ 1  may  pay  you  well  to  chtdi  the  poeeibilUle*  ej  Platitpn  Allfyd 
in  relation  to  your  product.  IVe  will  be  glad  to  tend  you  a  complete 
eel  of  the  latest  bulletins  describing  the  many  unusual  proper¬ 
ties  of  this  unusual  thermosetting  plastic  molding  compound. 


PLASKON  DIVISION  •  lllllT>OWINS*rORD  CUSS  CO. 

IIM  Syhmn  Aywiim  •  ToMo  *,  Ohi« 

In  Canada;  Canadian  IndustrlM.  Lid..  Monlroal,  S. Q. 
grand)  OtHeasi  lattan,  Chkaao.  Now  Yorii.  Rochattar,  lot  Angaln 
Momdactwari  at  MoMbia  Camaaondi.  Kotin  Ciwa*.  Cooiina  (Mm, 
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DELIVERS  TOP  PERFORMANCE  IN  AN  UN¬ 
PRECEDENTED  TEMPERATURE  RANGE  FROM 
THE  BIHEREST  COLD  IN  ARCTIC  REGIONS  OR 
EXTREME  ALTITUDES  TO  FIERY  HOT  TROPICAL 
BAHLEFIELDS  .  .  .  AND  IN  AN  UNPARALLELED 
HUMIDITY  RANGE  FROM  COMPLETE  ARIDITY 
TO  THE  SATURATION  POINT. 


other  planes,  guided  missiles,  tanks,  ships  and 
submarines,  portable  or  mobile  equipment  and 
all  other  militory  communications. 

Manufactured  from  specially  developed 
materials,  this  absolutely  unique  variable  re¬ 
sistor  is  available  in  miniaturized  size  (Type  65) 
or  in  conventional  size  (Type  95)  in  resistance 


Highly  recommended  for  use  in  jet  and  ranges  from  250  ohms  to  10  megohms. 


REPRESENTATIVES 

S  J  MuKhinton,  Jt 
iO'  North  Brood  Slre«>t 
P*’  lodAiph.a  8  Penrtsylvon.o 
Pho-'e  Woinut  2  5369 
W  5  Mormon  Compony 
’  638  So  la  C>en«ga  Blvd 
los  Angeles  35.  Cal-fom.o 
P^'ono  Bo.dshaw  2  3321 


SOUTH  AMERICA 
Jose  Luis  Pontet 
Buenos  Aires.  Argentina 
Montevideo,  Uruquoy 
Rio  de  Joneiro.  Broz't 
Soo  pQuio,  Brazil 
OTHER  EXPORT 


EXCEPTIONALLY  GOOD  DELIVERY  CYCLE 


.  f  .  on  military  orders  due  to  enormous  mass 
production  facilities  .  .  .  Please  give  complete 
details  on  your  requirements  when  writirtg  or 
phoning  for  further  informotion. 


CHICAGO  TELEPHONE  SUPPLY  rn 

i/tf!  ta/ifiH 


I 

♦ 


APPLICATIONS 

VARIABLE  RESISTORS  (COMPOSITION  and  WIRE  WOUND) 


ILLUSTRATIONS  ARE  ACTUAL  SIZE 


I 


\ 


See  that  neat  Du  Mont  camera-harness  beirrg  wrap¬ 
ped  with  “Scotch”  No.  33  Electrical  Tape?  That’s 
typical  of  over  100  feet  of  harnessing  protected  with 
this  super-thin  plastic  tape  in  every  Du  Mont  Image 
Orthicon  Camera  Chain  assembled  at  the  Allen  B. 
Du  Mont  Laboratories,  Inc.,  Clifton,  New  Jersey. 

Du  Mont  finds,  like  many  other  manufacturers,  that 
“Scotch”  No.  33  Electrical  Tape  takes  less  room  to 
do  a  better  job  than  conventional  insulating  tap>es.  It’s 


easier,  faster  to  work  with.  Smooth,  stretchy  backing 
sjseeds  harness  installation,  leaves  plenty  of  working 
space  and  stays  neat  and  tight. 

Harnessing  cables  is  just  one  of  hundreds  of  uses  for 
this  remarkable  tape.  High  dielectric  strength  makes 
it  ideal  for  insulating  splices  on  all  kinds  of  wiring. 
Acids  can’t  harm  it — resists  abrasion,  too!  Try 
“Scotch”  No.  33  on  your  next  job.  There’s  nothing 
else  like  it. 


Qvick  Facts  obowl 
"SCOTCH”  No.  33  Iloclrlcol 

Tom 

•  TO  U#H  — plastic  bocking  b  obrosion- 
rosbtont,  unoffoctod  by  wator,  oi,  octd, 
oUtoHot. 

•  STRITCHY~  conforms  to  ony  surfoco. 

•  HlOH  INn.lCTIIC^10,000  volts. 

•  THIN  CAUm-only  .007  inch  thkfc. 


DUMONT  TRANSMITTER  HARNESSES  get  the  The  term  **Scotch**  and  the  plaid  design  are  registered  trade  marks  for  the  mcw«  than  100  preMure-iensitive 
same  care  and  attention  as  the  camera  adhesive  tapes  made  in  U.S.A.  by  Minnesota  Mining  8s  Mfg.  Co..  St.  Paul  6.  Minn. — also  makers  of 
harnesses.  Here's  another  big  job  done  **Scotcb'*  Sound  Recording  Tape,  **Underseal**  Rubberised  Coating,  **Scotchlite”  Reflective  Sheeting, 
better  with  **SCOTCH"  No.  33  Electrical  "Safety-Walk**  Ncm-slip  Surfacing.  ‘'3M**  Abrasives.  **3M‘’  Adhesives.  General  Export:  Minn.  Mining  8l 
Tape!  Replaces  bulky,  old-fashioned  in*  Mfg.  Co.,  Intematicmal  Division,  270  Park  Avenue.  New  York  17,  N.  Y.  In  Canada:  Minnesota  Mining  8i 
sulating  tapes,  cuts  costs,  saves  time.  Mfg.  of  Canada,  Ltd..  London,  Canada. 


f 
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Operating  on  the  principle  of  the  flying  spot  scan¬ 
ner.  the  Du  Mont  Universal  Color  Scanner  provides 
for  the  Broadcaster,  Receiver  Manufacturer,  Devel¬ 
opment  Laboratory  —  tri-color  signals  from  any 
35  mm.  2x2”  color  transparency.  Available  as  out¬ 
puts  are  an  FCC  approved  field  sequential  video 
color  signal  and  three  simultaneous  video  color 
signals  which  may  be  fed  to  any  external  sampling 
equipment  for  cx|>crimental  work  with  line  or  dot 


sequential  systems.  Horizontal  line  frequencies  may 
be  set  at  15.75  or  29.16  kc  and  vertical  field  rates 
at  60  or  H4  fields  per  second  (intermediate  values 
may  be  specified  as  desired) .  This  assures  a  flexible 
equipment  embracing  both  present  black  and  white 
standards  as  well  as  FCC  approved  color  standards 
and  adaptable  for  use  with  any  of  the  other  pres¬ 
ently  prn|>osed  color  systems. 


lAIOtATORIES,  INC.  •  TEIEVISION  TRANSMITTER  DIVISION,  ClIFTON,  N.  J. 
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With  lelf-contained 
pow*r  iourc«,  pro* 
vidos  6  d*€  voltage 
ranges  (10,000  ohms 
per  volt)— 6  a<  rec¬ 
tifier  type  voltage 
ranges  (1,000  ohms 
per  volt)— 6  d-c  cur¬ 
rent  ranges  and  3  / 

ohmmeter  ranges.  / 


Using  115  volts,  60 
cycle  external  power. 
Model  769  is  a  sta¬ 
ble  electronic  instru¬ 
ment  providing  6 
ranges  from  3  to 
1200  volts  d-c  full 
scale  and  6  ohmme¬ 
ter  ranges  to  2000 
megohms  full  Kale. 


As  an  a-c  probe  type 
vacuum  tube  volt¬ 
meter,  ranges  of  3  to 
3(X)  volts,  frequency 
coverage  extends 
from  50  cycles  to  300 
megacycles.  Special¬ 
ly  designed  RF  and 
D-C  probes  supplied. 


WESTON  model  769 

ULTRA  HIGH  FREQUENCY  ELECTRONIC  ANALYZER 


Here  is  a  truly  versatile,  three-in-one  instru¬ 
ment  that’s  a  natural  for  those  engaged  in 
electronics  production  or  maintenance.  The 
entire  instrument  is  protected  from  external 
RF  influences.  Its  broad  range  and  its  complete 
stability  make  it  ideally  suited  for  AM,  FM, 
and  television  testing,  as  well  as  for  many  ap¬ 
plications  in  the  HF  and  VHF  fields.  Uses 
standard  commercial  tubes,  replaceable  with¬ 
out  recalibration.  Extremely  compact.  Model 
769  provides  greater  economy,  greater  conven¬ 
ience,  because  this  one  instrument  provides  for 
practically  all  electronic  measurements.  Liter¬ 
ature  available  .  .  .  WESTON  Electrical  In¬ 
strument  Corporation,  595  Frelinghuysen  Ave¬ 
nue,  Newark  5,  New  Jersey  . . .  manufacturers 
of  Weston  and  TAGliabue  instruments. 


60 
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COR  PORATION 


piuc  n  Tfpf 


f  I  *SH  Ovf  »  il 


HULT'PU  MP^  -iU3tflS 


looo  B  es  A.Ai 

«.Tm  2  TO  .0  Tf  *.* 


s*lS 


O'lro 


4»S0CV 


TKST  DATA 


I  he  result  of  the  KlectriCAl  Tettin^  1  AhorAtorirt 
Inc  .  Report  "ii3fH>5S,  d^ted  M«rih  I H.  1 9-tV,  on 
thi*  mAteriAl  fthowt  the  following 

Volume  Keti«tivit>  aI  HC)t>  V'olts  d  c 
Room  Iemprr«ture  2S*C  R  ft  30  percent 


Dttlectric  i  onsl<*nt  .ii«d 


0455 
0  20 


Diele. 


I  rmperMture  R^ted  «%  a  C  Ia»»  A  mAli- 
servAttvelv  t*  160*  to  70*  <entii;rAdt- 

A  trmper«ture  of  6H*  Pahrenheil,  And  17 
live  flumidity. 


CORPORATION 


CX^8  and  OC12 
"8  and  12  Pin  Odal  Typn 
Pluq  In  Hnadnr*.  moldad 
with  NEO-SIL,  an  oppUc- 
abl«  for  uM  on  MIL  roquiro- 
monts.  Thoy  will  wilhatand 
thorm^l  shocks,  vibrottons. 
mschonical  straiiu  and  sx- 
cossivs  prossum  with  no 
impairmsnt  to  tha  sool  or 
othor  functional  charoctor- 
istics.  For  uso  with  standard 
Octal  Typo  Sockots." 


'/s'*  SHAFT 

W  ATERSEAL  BUSHING 
"Rotary  Watorsool  Ponal 
Assomblias.  with  GRAF-SU. 
Packinq  Glands,  boro  an  ox- 
csUont  fivo  yoar  cusiomor 
history  on  qas  fillod  prsasur- 
Ixsd  components.  They  an 
or  jilohlo  for  Vt“  shafts  and 
for  potentiorastors  and 
switch  buahinqs." 


“NEO-SH't  pnyri  Hormofic  sootiiig  compononlt  will  aliminoto 
njscti  losulting  from  broakogo,  itroini,  crocks,  otc.  Each  NEO-SIL 
componowt  it  prottun  chocktd  at  25  pti  —  to  moot  military  nquin- 
montt  and  at  appBod  to  our  unMt,  NEO-SH.  rubber  will  rotht  abusive 
tomporaturo  cycling,  tall  walor,  most  acids  emd  alkalies,  and  with¬ 
stand  high  pressuret  and  vacuumt.” 

“In  cnldition  to  the  items  illustrated  above,  NEO-SIL  offers  many 
ether  cempenentt,  such  os  Hermetically  Sealed  Fuse  Holders,  Her- 
mstk  Sealing  Torminalt,  Multiple  Pin  Headers,  Hermetically  Sealed 
Coblot,  Homieticoily  Stoled  Line  Cords  With  Plugs  for  European  use. 
Motor  Goskels,  Pan^  Gaskets,  Adapters  iU.  S.  to  Continental),  Coil 
Forms,  Crystal  Contacts  and  other  molded  bokelite  and  NEO-SIL 


“MormoWcully  Sealed  Fuse  Holders  rwo  ovoilablo  for  3-AG  and 
4-AC  fuses.  Those  units  an  completely  soolod  from  moislun  with 
or  without  the  cap  or  fuse  inserted  acid  are  applicable  for  use  on 
mcuum  or  gas  fillod  emits.’’ 
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NOW  YOU  CAN  MOVE 


PROM  iDSA 
TO  EouiPMPMT  PAST! 

If  you  are  detigning  urgently  needed 
electronic  equipment  that  must  be  produced 
ifuickly,  and  in  quantity  —  start  with  the  Aldcn 
Basic  (Cassis  —  follow  through  with  Alden  Plug-in 
Units  and  other  components. 

Make  your  original  model  with  the  Alden  Basic  Chassis 
rather  than  breadboard  —  automatically  force  isolation  of 
circuits  —  ready  accessibility,  easy  replacement  —  and 
natural  functional  sub-assemblies.  Save  vital  engineering 
and  planning  time  —  machine  and  tool  hours  —  critical 
material  and  manhours. 

IT'S  AS  SIMPLE  AS  THIS! 


Q)onoAitnp  ctncuiTS 
OUlCKlf  fan  SYSTtMATie 

I  LAYOUT  AMO  COMSTOUCTtOM 

SchsmoHcs  of  most  all  slsctranic  sqwip 
msnl  an  bs  braksn  down  into  cirail 
blocks  of  logially  ossoclotod  functions. 
Thsso  functional  ciralt  blocks 
mountod  rsodily  sithor  in  tbs  Aldsn 
"20"  plug -in  pockogssor  Basic  Chassis 
unit.  Ths  tubs  Mcksts  and  osuciotsd 
cofnponsnts  quickly  lay  out 
sals  Unit  Planning  Shssts  for  mounting 

Ion  torminol  cords.  Thsss  spsciol  pro 
punchsd.  multi-hols  tsrminol  ards 
hovs  wids  llsxibility  to  toks  o 
veuisty  of  ciralt  variations.  Beth  sidss 
of  ard  an  bs  ussd  to  obtain  maximum 
componsnt  dsnsity  orso.  Using  ths 
Unit  Planning  Shssts,  functional  cirait 
units  —  componsnts  and  housings 
ars  all  plonnsd  in  sns  stop. 


The  Basic  Chassis  frame  is 
of  strong  “U”  shape  construc¬ 
tion  —  designed  for  utmost 
accessibility  in  assembly  and 
servicing  —  and  for  rapid 
manufacture  and  delivery  to 
you  from  small  to  large  volume. 
Manufacturing  technique  al- 
Baslc  Chassis  Constraction  lows  most  of  chassis  wc  rk  to 

proceed  as  flat  piece  —  Without  stacking  —  it  flows  from  one 
operator  to  next,  similar  to  progressive  die.  Bending  is  last.  Finish 
and  plating  is  done  by  automatic  conveyorized  equipment.  Means 
fast  delivery  —  minimum  delay. 

^  Terminal  cards  have  been  de¬ 
ll  11  signed  to  accommodate  tremen- 

.g**'—  dous  number  of  circuit  varia- 

tions  —  to  make  neat  tube  and 
T7i  \-i)  ' —  component  sub-assemblies  with 

I  (ill  I  li  *  ■ninimum  of  wiring  and 

nil!)  (wT'  simplified  assembly  techni^es. 

^  Special  Alden  Miniature  Ter- 

Mlniahira  Tonninalt  —  650  Sorias  minals  are  new  and  radical 
punch  press  configuration  —  ratchet  slot  holds  various  size  com¬ 
ponent  leads  for  soldering  —  no  twisting  of  leads  with  pliers. 
Figure  “eight”  shape  accommodates  cross  wiring  and  buss  leads. 
Punch  press  parts  —  so  take  a  minimum  of  solder,  reduce  solder 
time,  eliminate  danger  of  cold  solder  joints. 

- —  Alden  Terminal  Card  System 

means  minimum  of  inter-cabling 
ckbling  can  he 

1^*^  laid  out  easily  and  proceed  as 

I  simple  sub-assembly.  Open  tided 

chassis  construction  makes  cable 
I  easy  to  wire  to  front  panel, 

*  terminal  cards  and  back  con- 

Back  Cannactors  —  462  Min  Sarlas  nectors.  The  Alden  Back 
Connectors  are  units  that  can  be  discretely  positioned  on  the 
back  of  the  chassis  —  isolating  lines  with  incompatible  voltages, 
currents,  or  frequencies.  This  design  insures  accessible  solder  ter¬ 
minals  for  soldering  —  avoids  rat  nests  of  congested  conventional 


tor  lights,  jacks,  etc.  to  be  mounted 
on  panel  as  another  easy-to-work 
sub-assembly.  This  panel  attaches 
easily  to  chassis  —  is  wired  — 
swung  up  and  fastened  with  Alden 
Torgal  Scrawt  Target  Screws.  These  screws  have 

concave  head  with  arced  notch  so  power  screw  driver  locates  head 
quickly,  no  danger  of  it  slipping  out  and  marring  panel  surface  —  yet 
same  screw  can  be  unfastened  with  coin  in  order  to  binge  forward  the 
front  panel  for  servicing  and  check  in  the  field. 

Assembled  —  Basic  Chassis  simplifies  the  operation  of  your  equipment 
—  Slashes  service  and  maintenance  time.  Smooth,  positive  insertion 
and  removal  of  the  chassis  is  provided  by  the  Alden  “Serve- A-Unit 
Lock.”  A  simple  twist  of  the  handle  and  the  chassis  backs  otf  with 
finger  tip  ease.  It  also  pilots  the  chassis  back  into  place  — -  securely 
locking  it  for  operation  with  the  same  facility. 

POP  YOUR  SMALLER  UNITS! 

Get  the  same  ease  of  layout  — • 
speed  of  assembly  —  ready  check 
or  replacement  —  with  the  Alden 
“20”  Plug-in  Packages.  The  Alden 
Terminal  Cards  with  completely 
°  interwired  tube  sockets  and  com- 

••Mii  XI  I  .  _xi  «  ponents  are  mounted  on  special 

20  Nan-lntofchangwibl.  Bat.  „20”  Non-Inlerchinge- 

able  Bases.  These  bases  have  stubby,  strong  pins  —  no  molded  locating 
boss  to  break.  Units  can  be  made  non-interchangeable  to  prevent  mis- 
mating  by  selected  variable  pin  layouts  of  less  than  20  pins.  Using  the 
same  Alden  “20”  base  —  coupled  with  simple  brackets  and  housing  — 
relays,  stepping  switches,  and  condensers  can  be  made  neat,  accessible, 
replaceable  units. 

Only  recently  developed,  Alden  “20”  Packages  have  already  saved 
thousands  of  vital  engineering  and  construction  hours  in  large  computer 
projects.  They  are  natural  for  extensive,  complicated  electronic 
equipment. 

— Whole  Alden  “20”  Packaged  cir- 
cuit  panels  can  be  constructed  by 
simply  mounting  “U”  '  channels 
across  racks  I  The  Alden  “20” 
f  Rack  Mounting  Socket,  having 

* '  *  extended  ears,  quickly  rivets  side 

_  by  side  between  the  channels. 

20 'Rack  andChossU  Mounting  Sockata  Wiring  to  sockets  feeds  up  from 
cables  laid  along  “U”  frame  —  leaving  contacts  accessible  for  soldering 


back  connector  wiring  —  Color  coded,  the  Alden  back  connectors  and  checking.  Where  Alden  “20”  Packages  are  mounted  on  chassis. 


provide  beautiful  operational  or  service  check  points  for  all  leads 
to  and  from  chassis. 


the  space  saving  Alden  “20”  Chassis  Mounting  Socket  has  4 
mounting  ears  which  rivet  within  the  square  area  covered  by  the 
Alden  “20”  Base. 


ALDEN  PRODUCTS  COMPANY 


FROM  lOSA  TO  FQOIPMFNT  FAST 


117  North  Main  Street  •  Brockton  •  Massachusetts 


FORCR  STRAIGHT  UHR  THIMKIMO 
WITH  NSW  ALOSH  COMPOHSHTS  i 
FOR  PLUe-IH  UNIT  I 

CONSTRUCTION  I 


Tha  AIDM  "M”  PIUO-M  PACKAOE  Is  cm. 
pldcd  claiply  by  macnHna  the  terminal  eerrf  aa 
the  AMen  ”20''  Men  ^nterchenteehle  hesa,  41^ 
aaMering  the  leerf*  end  oMinfl  cever  or  heeelns 
end  handle.  ...  In  eperetlen,  vImmiI  ar  Inihement 
check*  era  aoaily  mode  —  If  treiihl*  eccers  deebt. 
fvl  enit*  ere  ^ickly  ieelated  —  theca  units  easily 
unplug  and  a  cemprehansive  Inspectiaa  made. 


KiJNtT  TMt  mosr  MNTUnNt, 
§NSf  suN’Ornsiow  or 
u»o»  m  mANorMrunr 

$okl«f  ttrmifMlt  end  Mcktt*  quickly 
rivut  lu  AMufi  turmifiol  cord  occording 
••  loyuul  un  Unit  Ptonning  Shuul.  Com- 
pononft  trwp  info  tho  tgockil  Aldon 
Miniohire  Torminolt  whicli  Iwld  thorn 
for  foldoring.  ~  (Ho  twisting  or  wrap¬ 
ping  of  loodt  nocottory)  —  With  oil 
tub#  sockoft  ond  thoir  oooociotod  com- 
pononft  mountod  on  ono  cord  —  tho 
wiring  ond  soWoring  of  circuits  is  on 
opon,  oosy-lo-work  suhnisssmbly  op- 


hovo  to  ho  inoporobis  whilo  ropoirs  oro  In  procotOe 

Tho  AL0D4  BASIC  CHASSIS  UNIT  Is  ropMly  com* 
plotod  by  mounting  torminol  cords  into  tbo  chonlo 
—  soldoring  unit  cobiso  ond  moklng  oonnoctlono 
to  Aldon  Color  Codod  Bock  Connoctoro  ond  do- 
tochobis  front  ponol.  Complotod  unit  Is  oosHy 
pllotod  in  ond  out  of  rock  wHh  tho  Sorvo-A-UoH 
Lock.  Opon  sidod  construction^  oldod  by  tbo  nogi 
diroct  front  ond  bock  connoctlons«  glvos  InstoM 
occosslbility  for  rapid  circuit  chocks  ond  sorukOg 


ALDIN  BASIC  CHASSIS 


—  4 

glow 

ui«.ai7  It. 

s  when  fuse  b 

Uul  mm 

lows  —  it 

cryst 

dicoi 

al  clear  lens 

lor  Fuseho 

.  c< 

Met 

tmpaci  In- 

r  rivets  oi 

eyek 

>ts  easily  to  mounting  panel 

\ 


( 


MAXIMUM  coil  DINSITY  An  entirely 
new  type  of  delivery  shelf  is  used  to  in¬ 
sure  coils  of  extreme  accuracy  and  high 
density.  It  imparts  a  uniform  backward 
pull  to  the  paper  as  it  i^ed  into  the  coil. 


35  INSIRTS  A  MlNUTt  Single  or  laminated  insulating  sheets,  either  paper  or  acetate, 
are  fed  into  the  Leesona  No.  107  Coil  Winder  at  rates  as  high  as  25  per  minute.  Thus, 
on  a  coil  containing  100  wire  turns  per  layer,  the  machine  can  be  run  at  speeds  as 
high  as  2500  rpm.  . 


SLC’V,  CU5HIONID  AUTOMATIC  START 

Electronic  speed-control  automatically 
and  smoothly  accelerates  the  winding 
arbor  to  required  speed  and  maintains 
it.  No  “jockeying”  needed  by  operator. 
Wire  breakage  is  minimized,  tension  is 
uniform. 


lASY  MANUAL  ORIRATIONS  Photo  shows  coil  arbor  in  position  for  quick  transfer. 
Wire  turn  counter  can  be  reset  quickly.  No  cam  transfers  are  required  when  chang¬ 
ing  wire  layer  length,  wire  spools  are  easily  changed. 

Write  for  GMCW-1S 

UNIVERSAL  WINDING  COMPANY 

P.  O.  Box  1605/  Providence  1,  R.  I. 


For  winding  coils  in  quantity 
accurately.  .  .automatically 
use  Universal  Winding  Machines 


64 


231.1.3 

October,  1951  —  ELECTRONICS 


is  the  word  for  the 
new  Erie  Style  327 


© 


ERIE  adds  another  outstanding  capacitor  to  the  most  com¬ 
plete  hne  of  ceramic  by-pass  units  available.  Style  327 
Feed-Thru  design  is  a  iurther  result  of  continued  Erie  devel¬ 
opment  in  accomplishing  ruggedness  io  components  to  meet 
severe  military  requirements  and  to  give  trouble-iree  service 
in  other  electronic  applications.  It  embodies  the  following 
outstanding  features: 

1 .  Mechanically  rugged.  Tubular  ceramic  capacitor  is 
sealed  at  both  ends  in  thermosetting  low  loss  in¬ 
sulation. 

2.  Very  low  and  uniform  inductance  path  to  ground. 

3.  Electrical  shielding  is  provided  by  means  of  the 
grounded  metal  case. 

4.  All  internal  connections  are  soldered;  no  pressure 
contacts. 

5.  Hook  type  terminals  provide  sturdy  connection  tie 
points;  also  facilitate  precision  spacing  of  leads  from 
other  components  where  required  in  VHF  and  UHF 
circuits. 

Specihca  tiona: 

Standard  capacitance  values,  mmi:  10,  33,  47.  68, 

.  82,  100,  470,  680,  1000 

Capacitance  tolerance:  ±  20%  or  +  80%.  — 20% 

Rated  voltage:  500  WVDC  (values  through  100  mmf 
also  available  in  1000  WVDC  rating) 

»■■■■■■■  OTHER  ERIE  FEED-THRU  CERAMICONS:«^ 

Style  357,  rigid  hooked  wire  teed,  maximum 
~  capacitance  tCXX)  mmf. 

Style  362,  #20  straight  p  ig-tail  wire  lead, 

'  maximum  capacitance  1500  mmf. 

Style  2416,  rigid  wire  lead,  cadmium  plated 
shell  for  solder  mounting,  maximum  capac¬ 
itance  1500  mmf. 

Style  2418,  no  center  lead,  cadmium  plated 
shell  for  solder  mounhng,  maximum  capac¬ 
itance  1500  mmf. 


ERIE  RESISTOR  CORP.,  ERIE,  PA. 

LONDON,  ENGLAND  .  .  .  TORONTO,  CANADA 


•  '*'  15C  DfA  i 

riNNEC  DEAD 
SOfT  COPPI6 


/^A.c.Moron  cAmuroRs! 


Year  after  year,  more  motor  maniifacturers  use  more 

Comeil-Dubilier  A.C.  motor  capacitors  than  any 
other.  The  reason:  a  great  record  of  trouhle-free  service  in 
the  field!  Filled  with  C-D’s  world-famous  Dykanol,  and 

conservatively  rated  for  extra  dependahility.  Dept.  K-101, 
Coriiell-Diihilier  Electric  Corp.,  South  Plainfield,  N.  J. 
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Get  out  of  the  Magnetic  Doghouse 


SHIELDS 


Writ* 

BLUE  SHEETS 

•n  ANaghany  LuAhtm 
ll•c•rl<■l  Matarialt 

Compleie,  laboratory* 
certified  data  on  each 
grade — its  physical  prop¬ 
erties,  electrical  charac¬ 
teristics,  uses,  methods 
of  handling,  etc.  Write 
for  Blue  Sheets  on  the 
materials  in  which  you 
are  interested. 

ADDRISS  DIPT.  1-22. 


Mumetal  shields  will  give  instant  relief 
to  interference  caused  by  extraneous 
magnetic  fields.  This  material  can  cure 
many  troubles — solve  many  a  problem 
for  you.  Always  consider  it  where  high 
permeability  is  required  at  low  flux 
densities,  such  as  in  input  and  micro¬ 
phone  transformers,  hearing  aid  dia¬ 
phragms,  instruments,  wire  and  tape 
recorders,  etc.  For  properly  heat  treat¬ 
ing  Mumetal,  we  can  also  offer  com¬ 
mercial  hydrogen  annealing  facilities. 

A  fund  of  technical  data  on  shields 
and  other  applications  for  Allegheny 
Mumetal  is  available — let  us  help  with 
your  problems. 


^LEGHENY 


STEEL  CORPORATION 
Pittiburgh,  Pa. 


ELECTR ICAL 
INDUSTRY 
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Where  instrument  accuracy 
is  a  ''Must:.. 

^  specify  Westinghouse 


The  use  of  Westinghouse  instruments  as  “standards”  on  RCA’s  Master  Tube 
Test  Stations  demonstrates  how  they  measure  up  to  your  need  for  accurate 
measurement  of  any  electrical  quantity. 

In  order  to  reliably  measure  the  quality  of  all  types  of  electronic  tubes  the 
instruments  have  to  consistently  maintain  precise  accuracy.  Westinghouse 
Switchboard  Instruments  not  only  fulfill  this  requirement  but  provide  im> 
portant  plus  benefits  as  well:  Easier  readability — to  simplify  the  operator’s 
job  . . .  and  co-ordinated  space-saving  design— to  contribute  to  the  functional 
compactness  of  the  unit.  , 

'  Here’s  further  assurance  of  quality:  all  Westinghouse  switchboard  panel, 
portable  and  recording  instruments  are  built  to  meet  the  rigid  performance 
requirements  of  the  American  Standards  Association.  Moreover,  you  can 
select  from  . .  . 

The  most  complete  line  in  the  industry  1 

You  get  a  wider  selection  for  every  need  whether  it  be  a-c  or  d-c  current 
and  voltage,  single  or  polyphase  circuits,  watts  or  vars,  frequency,  power 
factor,  synchroscopes,  temperature  indicators,  ground  detectors  or  synchrotie 
(position  indicators).  And  you  get . . . 

Competent  application  assistance!  , 

Westinghouse  Instrument  Application  Engineers  are  available  to  consult 
with  and  serve  you  in  selecting  and  applying  the  proper  instruments  for  your 
application.  Simply  call  your  nearest  Westinghouse  office. 

For  complete  information  about  Westinghouse  Instruments  write  for  Book¬ 
let  B-4696.  Address:  Westinghouse  Electric  Corporation,  P.O.  Box  No.  868, 
Pinsburgb  30,  Pennsylvania.  j-40400 


ELECTRONICS  — October,  1951 


69 


R— taoction 
T— Tronimiilio 


Gcntrat 

Purpose 


DESCRIPTION 


TUBE  MOUNTS 
Typo  701 
Type  702 
Type  703 


OSClUATORS 


NOISE 


Type  854 
UNIVERSAL 
SPECTRUM 
ANALYZER 

B.S-9.6  kmc/s 


Type  706 
BROADBAND 
MICROWAVE 
OSCILLATOR 

3.6-7.3  kmc/t 


When  you  use  the  I 


Type  578-A 
PRECISION  COAXIAL 
FREOUENCY  METER 

0.925-1.70  kmt/i 


Type  902 
BROADBAND 
MICROWAVE 
SIGNAL 
GENERATOR 

3.65-7.3  kmc/s 


THE  STANDARD  OF  COMPARISON  IN 


Type  801 -A 
UNIVERSAL 
KLYSTRON 
POWER 
SUPPLY 

TOP-ISOO  V 
ot  65  mo; 

1. 5-3.6  KV 
ot  25  mo 


Augmented  by  many  new  components,  the  PRD  line  of  RF  Test  Equipment 
is  presently  the  most  complete  line  available  covering  the  entire  frequency 
range  from  -01  to  40  kilomegacycles  per  second.  The  units  listed  indicate  the 
wide  diversity  and  applicability  of  PRD  equipment.  In  addition  to  the  stand¬ 
ard  line,  PRD  specializes  in  the  design  and  manufacture  of  special  equipment 
to  meet  special  requirements.  A  skilled  staff  of  engineers  is  available  to  ana¬ 
lyze  your  requirements  and  to  assist  in  the  application  of  standard  or  special 
components  to  your  test  problem.  PRD  equipment  is  engineered  and  manu¬ 
factured  to  the  highest  attainable  standards.  No  effort  has  been  spared  to 
make  this  equipment  the  finest  available  anywhere  with  the  result  that  PRD 
equipment  is  now  used  in  leading  laboratories  all  over  the  world. 


FREQUENCY  MEASURING  DEVICES 


In  oddition  to  tho  Conorol  PurpoM  Froqvoncy  Motors  liglod  obovo«  PPD  monwfocturot 
o  compioto  lino  of  Pro<ii<on  Fropuoncy  Motors  covoring  tho  ontiro  froqwoncy  rongo 
from  0.56  to  39.0  kmc/«.  Trontmiition  lino  sizot  includo  %**  cooiiol  lino  ond  oM 
.  ttondord  wovo  guido  litot  from  0.380"  x  0.140"  I.D.  to  2"  i  1"  O.D.  All  typos  oro 
^  ovoiioblo  in  Rooction  and  Tronsmission  stylos. 

Tho  Typo  500  Fropuoncy  Stondord  Multiplior  is  ovoiioblo  to  gonoroto  stondord 
^froquoncy  signols  in  tho  UHF  ond  microwovo  rogions  whon  usod  with  tho  Typo  813*A 
^^nobio  Crystol  Mount. 


SIGNAL  SOURCES  AND  RECEIVERS 


For  typg  2K2I  klyifrens,  2.400—3.445  km</tt< 

For  typo  3K25  klystrons,  6.50—9.60  kmc/soc,  1  Vo  x  H  wovogwldo 
For  typo  2K35  klysti'ons,  6.50— 9.60  kmc/soc,  1  x  Vs  wovopuldo 

Covoring  tho  froquoiKy  rongo  from  7.0  to  1 1.0  kmc/soc 
Covoring  tho  froguoiKy  rongo  from  3.6  to  7.3  km/soc 
Providing  oil  roquirod  oloctrodo  voltogos  to  oporoto  o  wido  vorloty 
of  klystrons,  plus  intomol  modulotors 


^ovortng  tho  froqwoncy  rongo  from  2.40  to  3.40  kmc/soc 
chq^ing  tho  froquorKy  rongo  from  6.50  to  9.60  kmc/soc 
Combining  both  of  tho  obovo  rongos  in  ono  instrwmont 


rtring'l^  fi 
raring  tKkJi 


fraguancy  ronga  from  3.65  la  7.30  kmc/sac 
freguancy  ronga  from  7.00  la  10.5  kmc/tac 


For  Iho  dirorl  mauuramani  of  noUo  forlort  in  Iho  rongo  of 
10  lo  1000  mc/iA 


(KUXilli 


Precision 
Test  Equipment 


Typ*  2S0-A 
BROADBAND 


Typ*  389 
COAXIAL 
TRANSMISSION 
LINE  ADAPTER 

0-4.0  kmc/t 


f— Equipmeet  iwpplied 
wiffc  ceptive  Eeete 
screw* 

•--Aveileble  en  spec! 
order  eety 


Typ«196-A 

VARIABLE 

AHENUATOR 

1.20-12.4  knc/i 


Type  650 
UNIVERSAL 
POWER  BRIDGE 

0.1,1.0,10,100  Kiw 
lull  >cal« 


T2ANSMI5SION  IINE  SIZE _ 

WAVEGUIDE 
(Nominal  O.D.— inches) 

n  I  I  I  1 0.422>  foTk  JOi  1 0 . 280 


COAXIkl 

(NMiiiMl  O.I.-inciMs) 


ATTENUATORS  AND  TERMINATIONS 


IIIBUB 


FIxm  Aftpqwotqrt 
U«r  Pqerer 


134  tPriPijlSO  mHm 
143  mHmIiSS  mHm 


ptiiirn 


UKQIHQHICHnilZDiilQillQiiniKEEi 

TRANSMISSION  LINE  COMPONENTS 


WpvefsiMp  H 
CmkIcI  Adapfprt 


Blllil 


PMPfe  Mit  OlMl 
Nwt  AbspniMIm 


IMPEDANCE  MEASUREMENT  AND  TRANSFORMATION 


DETECTION  AND  POWER  MZASUREMENT 


Mtectqr  Mpvut* 
Cryitol 


WSM 


BOLOMETERS 


FUSITE  FAMILY  1 
MULTIPLE  TERMINALS 


Protect  Sensitive  Electrical  Components  from 


MOISTURE 


FUMES 


CHANGING  PRESSURES 


terminals 


5-900  Series 
1500  V  (RMS) 

Disc  size 

Available  2  fo  9  electrodes. 
Electrode  treatment  L  only. 


Disc  size 

Available  2  to  9  electrodes. 
Electrode  treatment  L  only. 


Disc  size 

Available  2  to  7  electrodes. 
Electrode  treatments 
TH,  FP,  HT  and  L. 


7-900  Series 
2000  V  (RMS) 

Disc  size  1 

Available  2  to  9  electrodes. 
Electrode  treatments 
TH,  FP,  HT,  and  L. 


GENERAL  SPECIE ICATIONS 

mottriais  -  -  C.K.  steel  disc  end  steel 
electrodes.  Interfused  witli  floss. 

finisli  -  -  fused  eledro  tin  plate. 

voltage  test  -  -  see  individual  ter¬ 
minal. 


7-1300  Series  2000  V  (RMS) 

Disc  size  1 

Available  1 0  to  13  electrodes. 
Electrode  treatments  TH  and  HT. 

7-2300  Series  2000  V  (RMS) 

Disc  size 

Available  11  ta  23  electrodes. 
Electrode  treotments  TH  and  HT. 


pressure  test  --  12  posii&  foufe. 

insulation  ftst--  10^  mmhms 

offtr  soft  wotsr  imiMrsioa. 

sudden  thermd  shock  test  -- 

dry  kt  to  boiling  wotor. 


Key  to  iieefrode  Treatment  Avaiiabie  on  These  Terminals 


FOR  CATALOG 
of  Complete  line 
and  Engineering 
Details  »  Dept.  B 


TURIET  PIATTENED 
HEAD  AND  PIERCED 


HOLLOW 

TUBE 


LOOPED  HOLLOW 
TUBE  LUC 


NAIL 

HEAD 


STRAIGHT 

WIRE 
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This  trademark*  denotes  the  most  comprehensive  series  of  high  fidelity 
loudspeakers  available  today.  Every  unit  has  been  designed 
with  the  some  objective  .  .  .  the  achievement  of  the  finest  possible 
reproduction  of  music  attainable  for  the  size  and  type.  Every  model  in  the 
series  sets  a  new  high  standard  of  performance  ...  a  new  value  .  .  . 
makes  listening  a  thrilling  new  experience. 


H-S10  Coaxial  with  Acoustic  Lens 
World’s  Finest  Coaxial  (15") 


Mere  extension  of  response  to  high  frequencies  is  not  enough 
to  insure  truly  satisfying  reproduction  .  .  .  good  listening  which  improves 
with  closer  acquaintance.  Much  more  is  required  to  make  music  come  to  life, 
free  from  annoying  factors  which  might  mar  the  illusion  of  reality. 

So,  by  application  of  the  most  modern  principles  of  acoustics,  confirmed 
by  precise  measurements  and  checked  by  exhaustive  quality  judgments 
and  comparative  listening  tests.  Genuine  JENSEN  Wide-Range  loudspeakers 
give  you  all  7  Performance  Points  for  enhanced  listening  pleasure: 

|1)  Wide  Frequency  Range,  (2)  Balanced  Frequency  Response,  (3)  Smooth 
Reproduction,  |4]  V/ide-Angle  Distribution,  (5)  Low  Distortion, 

|6]  Good  Efficiency,  and  (7)  Adequate  Power-Handling  Capacity. 

Thus  Genuine  JENSEN  Wide  Ronge  means  much  more  thon  wide  frequency 
range  —  it  means  superior  performance  all  the  way  —  in  every  attribute 
that  makes  for  enhanced  listening  pleasure. 


K-310  Coaxial  ^15") 


Whatever  the  limitations  on  cost  or  size,  the  choice  of  a  loudspeaker 
from  the  Genuine  JENSEN  Wide-Range  series  automatically  insures 
a  maximum  af  performance  ta  today's  new  high  standards  ...  a  judicious 
choice  to  meet  exact  needs.  Only  in  the  Genuine  JENSEN  Wide-Range 
series  can  you  make  such  an  exact  choice. 


K-310  Coaxial  (13") 


Write  today  for  frtt  booklet,  "Let  Music  Come  to  Life, 

It  includes  a  complete  listing  of 

Genuine  JENSEN  Wide-Range  loudspeakers. 


femen 

MANUFACTURING  COMPANY 

OivisiON  •!  fh0  Mvfor 

6601  SOUTH  LARAMIE  AVE.,  CHICAGO  3S,  ILLINOIS 


Single-Unit  Direct  Radiator  Types 
(5-15") 
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SINCE  1919 


^C^EX 

MJtiJ  IMSULATQW  % 


TflADi  MAfiKKEoUS  PAT  Off 


loW'los  miniaiure 

nBESocHns 


-(Zst  nomoreihsn 

PHENOLIC  TYPES 


MYCALEX  410  is  priced  comparable  to 
mica-filled  phenolics.  Loss  factor  is  only 
.015  at  1  me.,  insulation  resistance  10,000 
megohms.  Conforms  fully  to  Grade  L-4B 
under  N.M.E.S.  JAN-1-10  “Insulating  Ma¬ 
terials  Ceramic,  Radio,  Class  L." 

MYCALEX  410X  is  low  in  cost  but  insulat¬ 
ing  properties  greatly  exceed  those  of  ordi¬ 
nary  materials.  Loss  factor  is  only  one-fourth 
that  of  phenolics  (.083  at  1  me.)  but  cost  is  the 
same.  Insulation  resistance  10,000  megohms. 


These  glass-bonded  mica  sockets  are  pro¬ 
duced  by  an  exclusive  MYCALEX  process 
that  reduces  their  cost  to  the  level  of  phenolic 
sockets.  Electrical  characteristics  are  far  supe¬ 
rior  to  phenolics  while  dimensional  accuracy 
and  uniformity  exceed  that  of  ceramic  types. 

MYCALEX  miniature  tube  sockets,  avail¬ 
able  in  7-pin  and  9-pin  types,  are  injection 
molded  with  great  precision  and  fully  meet 
RTMA  standards.  They  are  produced  in  two 
grades,  described  as  follows,  to  meet  diver¬ 
sified  requirements. 


MYCALEX  TUBE  SOCKET  CORPORATION 

Undt  Cxclutirt  lictnt*  of 
MrCAlEX  CORPORATION  OF  AMFRICA 
30  ROCKEFELLER  PLAZA,  NEW  YORK  20,  N.Y. 


Mycaiex  Corporation  of  Amerka 

Owne's  of  'MYCALEX'  Patents  and  Trade-Marks 
(Mcitin  Itlicis:  30  ROCIi^FEllER  PLAZA,  NEW  YORK  20  —  Pint  I  tninl  llficit:  CLIFTON,  N.  J. 
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best  results . . .  tape  It  with  misto,  the  best  buy  In  tape  recorders  today 


PRESTO  AMPLIFIER  900-A2 

Tile  rerommendeij  uniplitier  fur  the 

RC-10^2L  tape  reriiriler.  has  a  fretpieney 
response  of  50  to  15.000  eps..  a  low  le\el 
three  mike  mixer  aiul  a  hridtting  input. 
F'ive-way  switrh  for  rwordiiijr.  playhaek. 

remote,  erase  current  and  Idas  current. 

PRESTO  MODEL  RMO  24 

World  favorite  for  relay  rack  mounting.  .Accom¬ 
modates  10*2"  reels,  three  magnetic  heads,  push- 
hutton  controls,  resiwmse  up  to  1.5.000  cps.  Panel 
size  19"  X  24V'!''.  Also  available  in  console  unit. 


PRESTO  PORTABLE  PT.920 

Hrand  new  and  improved  successor  to  the 
famous  PT-900.  Three  motors,  no  friction 
clutch  or  tension  adjustments.  F'a't  forward 
and  rewind  speeds,  instantaneous  monitoring 
from  ta|)e.  (Compact  case  contains  10  watt 
amplifier,  two  speakers.  (Hiwer  supply. 

PRESTO  PORTABLE  RC-10  14 

Portable  version  of  the  RC-10/24  with  smaller 
panel  siz«-  ( 19"  x  14")  and  rotary  switrh 
selector.  W  eighs  only  68  lbs.  Superb  audio 
quality,  speetl  control  and  reliability. 


PRESTO 


W  O  t  I  D  ■  $ 


L  A  R  O  I  $  T 


MANUFACTURIR 


P  R  I  C  I  S  I  O  N 


RICORDINO 


Q  U  I  P  M  I  N  T 


I 


BUSINESS  BRIEFS 


Fiti  anywhere! 

Suitable  for 
85°C.  operation! 

CAPACITANCE  RANGE: 

0001  TO  .5  MFO. 

VOLTAGE  RANGE: 

200  TO  600  V.,  INCIUSIVE 

Sturdily  built  in  phenolic- 
impregnated  tubes.  Ends 
are  plastic-sealed. 

WRITE  FOR  COMPLETE  LITERATURE 
Repr(sentJti>»  and  Distributars 
ThreuRhaut  lha  U  S  A.  ana  Canada 


PYRAMID 


PYRAMID  ELECTRIC  COMPANY 

1445  Hudson  Boulpvard 
North  Bergen,  N  J,,  U  S  A 

triEGRAMS  WUX  Nottii  Boiqi-n  N  J 
CABlt  AOORtSS  Py.orriduso 


By  W.  W.  MacDONALD 


Production  Potential  of  elec¬ 
tronic  equipment  manufacturers  in 
j  the  Los  Angeles-San  Diego  area  is 
]  very  substantial,  according  to  a 
report  prepared  by  the  local  In¬ 
spector  of  Naval  Material  and  for- 
j  warded  to  the  Electronic  Produc- 
1  tion  Resources  Agency  in  Wash- 
!  ington. 

!  The  report  lists  236  active  manu¬ 
facturers  of  end  equipment,  sub- 
assemblies  and  component  parts, 

]  having  a  total  of  6,710,168  sq  ft  of 
I  floor  space  and  45,020  employees. 

I  The  letter  of  transmittal  paints  out 
that  many  of  the  companies  listed 
are  not  using  their  full  manufac¬ 
turing  facilities  and  that  they  have 
ample  trained  personnel  to  handle 
many  military  equipment  contracts. 
Very  few  are,  however,  represented 
at  any  procurement  location,  so 
'  they  are  frequently  overlooked. 

I  It  so  happens  we  will  be  in  Cali¬ 
fornia  on  an  editorial  trip  within  a 
week  after  this  is  written  and  will 
have  an  opportunity  to  see  some  of 
this  productive  capacity  at  first 
hand,  not  only  in  the  section  men¬ 
tioned  but  also  in  the  San  Francisco 
area.  We’re  looking  fonvard  to  it 
with  intere.st. 

Presidential  Directive  to  gov¬ 
ernment  departments  and  agencies 
says  that  to  the  greatest  extent 
practicable  certificates  of  neces¬ 
sity,  allocation  of  critical  mate¬ 
rials  for  construction  purposes, 
emergency  loans  growing  out  of 
defense  production  and  defense 
contracts  should  go  to  manufac¬ 
turers  meeting  satisfactory  stand¬ 
ards  of  plant  dispersal. 

Comforting  to  many  in  the  field 
'  of  electronics  who  wonder  how 
,  rigorous  the  standards  will  be  in 
view  of  the  threat  of  atomic  bomb- 
!  ing  are  the  following  excerpts 
i  from  an  approved  National  Secur- 
I  ity  Resources  Board  planbook: 

I  "This  .  .  .  program  .  .  .  is  designed 
!  to  disperse  new  industry  and  ex¬ 
panding  htdnstry,  not  to  move 
established  industry."  Dispersion 
of  facilities  is  suggested  "within 
your  local  marketing  area",  with 
space,  "perhaps  only  several  miles", 


between  manufacturing  facilities. 

The  plan  does  not  contemplate 
mass  shifts  of  manufacturing  facil¬ 
ities  from  any  one  section  of  the 
country  to  any  other. 

W’right  Field  advises  that  in¬ 
creased  use  of  electronic  equip¬ 
ment  in  military  aircraft  has  re¬ 
quired  revamping  of  the  training 
program  to  provide  men  adept  in 
the  handling  of  instruments  re¬ 
quired  by  modern  speeds  and  all- 
weather  flying.  Ellington  Air 
Force  Base,  in  Texas,  is  the  first  to 
in.stitute  the  new  observer  train¬ 
ing  plan. 

Department  Of  Army  invites  us, 
through  the  mails  on  their  Forir 
49-R275  in  duplicate,  to  bid  on  re¬ 
sistors  destined  for  delivery  at  me 
Lexington  Signal  Depot.  We  are 
indeed  flattered  to  be  identified 
so  closely  on  Army’s  mailing  list 
with  manufacturers  of  electronic 
equipment  w’,'.om  we  serve,  but 
must  decline. 

Our  business  is  publishing  ELfX'- 
Ti'.ONirs  ma  raxine,  and  it  keeps  us 
I  lenty  busy. 

TV'^  License  Applications  on 
hand  at  the  FCC  total  400,  accord¬ 
ing  to  chairman  Wayne  Coy,  who 
thinks  at  least  this  many  more  may 
be  expected  when  the  freeze  is 
lifted. 

Coy  believes  it  would  take  a  year 
to  get  the  average  new  .station  on 
the  air,  and  says  consideration  will 
first  be  given  to  areas  with  no 
facilities  and  second  to  heavily 
populated  areas  with  only  one 
station.  He  estimates  that  there 
will  be  1,.500  tv  stations  in  oper¬ 
ation  within  five  years  and  per¬ 
haps  2.500  within  10,  with  a  prob¬ 
able  limit  of  about  3,000. 

Definition  going  the  rounds: 
CBS — Color  Belongs  to  Stanton. 

TV’  Picture  Tube  Sales  to  manu¬ 
facturers  dropped  20  percent  in 
the  first  six  months  of  1951  as 
against  the  corresponding  period 
of  1950,  according  to  RTMA.  Sales 
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with  the  new  1 N78 
Silicon  Crystal  Mixer 

Sylvania  adds  another  to  the  world's  widest 
Silieon  Crystal  Mixer  line  — the  1N78  for 
16,000  me,  one  of  the  newest  SHF  bands.  This 
new  diode  is  the  latest  product  of  Sylvania's 
continuing  exploration  into  frequency  con> 
version  in  microwave  regions. 

Better  and  better  performance  at  existing 
frequency  bands  and  new  designs  for  tomor¬ 
row's  frequencies  are  both  to  be  expected  of 
Sylvania's  advanced  research  and  long  experi¬ 
ence  in  Silicon  Diode  technology. 

Sylvania  also  makes  Silicon  Crystal  Video 
Detectors  for  use  as  microwave  detectors  in 
receivers  of  non-heterodyne  type.  Other  Syl¬ 
vania  products  engineered  for  radar  and  SHF 
receivers  include  magnetrons, TR  tubes,  ATR 
tubes  and  hydrogen  thyratrons. 


"Mkrewov*  Crystal  Rsstillars," 
iiKliidiiia  Ih#  MW  IN7I  choroc- 
tarislks  and  ratings. 


Sylveulia  Silicon  Mixor  Diodos 

Typo 

Construction 

Design 

Frequency  (Approx.) 

1N25 

Cortrido# 

1000  me. 

1N21B 

Cartrido# 

3000  me. 

1N23B 

Curtridpo 

10,000  me. 

1N7B 

Coaxial 

16,000  me. 

1N26 

Coaxial 

24,000  me. 

1NS3 

Coaxial 

Miniature 

Abovo  30,000  me. 

BUSINESS  BRIEFS 


(continued) 


totaled  2,552,757  as  a};ainst  3,171,- 
(>fiO  units. 

Tubes  .sold  in  the  first  six 
months  of  1951  'vere  Valued  at 
$60,546,932.  Some  86  percent  of 
them  were  rectangular  in  form, 
and  92  percent  v/ere  16  inches  or 
larger  in  size. 


tARtYMOUNTS  FOR  ASSURED  CONTROL  OF  SHOCK  AND  VIRRATION 


“RUGGEDIZED” 
BARRYMOUNTS  AND 
MOUNTING  BASES 

Note  Available  to  Meet  Shock 
Requirements  of  AN-E-I9 

Barry  vibration  isolators  and 
mounting  bases  are  now  available 
in  "ruggedized”  construction,  to  with¬ 
stand  the  severe  shocks  of  arrested 
landings  in  aircraft  carrier  service 
and  of  crash  landings.  These  units 
are  tested  to  meet  the  shock-test  re¬ 
quirements  of  Specification  AN-E-19, 
for  the  equipment  sizes  listed  in 
JAN-C-172A. 


SMALL  AIR-DAMPED 
BARRYMOIJNTS 
for  Miniaturized 

Airborne  Equipment 

New-series  Barrymounts,  designed 
to  meet  requirements  for  compact 
isolators  usable  with  miniaturized 
equipment,  provide  effective  shock 
and  vibration  isolation  in  small  space. 


American  Gas  &  Electric  i.s 
going  in  heavily  for  industrial 
television.  The  Tidd  generating 
station  has  four  units,  Sporn  has 
six  and  is  adding  two  more,  Tan¬ 
ners  Creek  has  two  and  is  adding 
two.  Twin  Branch  has  two  and  two 
new  generating  stations  now 
under  construction  will  each  have 
four  units. 


These  mountings  utilize  air  damping 
to  minimize  shock  of  aircraft  landing 
and  taxiing  and  to  limit  excursion  so 
there  is  no  snubber  contact,  even  at 
resonance. 


Bogota,  Colombia,  has  just 
ordered  a  Marconi  television  trans¬ 
mitter,  with  the  Municipal  Bank 
of  Bogota  doing  the  financing. 
British  manufacturer  E.  K.  Cole 
has  simultaneously  been  given  an 
order  for  receivers  using  the 
American  525-line  standard.  The 
sets  will  be  rented. 


“Ruggedized”  Barrymounts  are 
available  in  both  the  air-damped  type 
and  the  ALL-METL  type.  Air- 
damped  Type  770R  covers  load  ranges 
between  14  lb.  and  9  lbs.  Air-damped 
Type  780R  covers  load  ranges  be¬ 
tween  4  lbs.  and  35  lbs.  ALL-METL 
Type  6600R  covers  load  ranges  be¬ 
tween  4  lbs.  and  35  lbs.  Type  M-112R 
covers  ranges  between  2  and  10  lbs. 


Upright  and  inverted  types  are 
available  for  two-hole  or  four-hole 
mounting.  Unit  mountings  are  one 
inch  in  diameter  and  1-1/32  inches 
high  under  maximum  rated  load. 
Load  ratings  are  0.1  to  3.0  pounds 
per  mount.  The  mountings  weigh 
only  5/16  ounce  each. 


West  German  Officials  are  seek¬ 
ing  Washington’s  advice  on 
whether  to  start  commercial  tele¬ 
vision  service  in  black  and  white 
or  in  color.  We  hope  we  eventu¬ 
ally  get  to  see  what  should  be  a 
very  interesting  reply. 


(Quotable  Quotes  from  a  speech 
by  Edwin  T.  Gibson  of  DPA  before 
the  RTMA: 

“Of  the  total  money  available 
during  fiscal  ’51  for  electronic 
gear,  $2,482,000,000  had  been  obli¬ 
gated  as  of  May  1,  and  the  backlog 
of  orders  as  of  that  date,  includ¬ 
ing  some  long-lead-time  material 
going  back  to  fiscal  1950, 

amounted  to  $2,784,000,000 . 

“The  expected  rate  of  deliveries 
will  be  $881,000,000  worth  during 
the  fourth  quarter  of  this  year, 
with  much  much  more  to  come  in 
1952 . ” 

Electronic  equipment  manufac¬ 
turers  are  being  called  upon  to 
produce  at  “a  rate  approximately 
equal  to  85  percent  of  the  peak 

production  in  World  War  II . 

“About  86  percent  of  the  price 
of  a  typical  17-inch  television  set 
is  represented  by  purchased  mate¬ 
rials  and  components,  labor  and 


Bases  using  the  inverted  mountings 
raise  the  mounted  equipment  only 
1''2  inch.  Either  upright  or  inverted 
unit  mountings  can  m  furnished  on 
bases  that  conform  to  your  specifica¬ 
tions,  load-ratings,  and  dimensions. 


“Ruggedized”  mounting  bases, 
equipped  with  Barrymounts  of  the 
above  types,  are  available  in  stand¬ 
ard  JAN  sizes  (JAN-C-172A)  and 
in  special  sizes  to  meet  customers’ 
requirements.  A  conspicuous  advan¬ 
tage  of  these  “ruggedized”  Barry 
bases  is  the  gain  in  strength  of  the 
base  framework  itself  —  beyond  JAN 
requirements  —  achieved  with  very 
little  increase  in  weight  for  loads 
up  to  60  lbs.  by  design  modification 
of  standard  JAN  bases.  For  greater 
loads,  the  “ruggedized”  Barry  bases 
are  of  stainless  steel  instead  of 
.  aluminum.  Write  for  data  sheet. 

Sm  eur  advtrtiscmcnt  in  Elnctrenlc  Bnyar'i  6uM«  posn  240-241 


•  S32  —  Air-dimp«d  Barrymounts 
lor  aircraft  sarviea;  also  mount¬ 
ing  basts  and  instrument  mount¬ 
ings. 

•  509  — ALL-METL  Barrymounts  and 
mounting  basts  for  unusual  air- 
bornt  applications. 

•  605  -  606  —  Miniaturiitd  air- 
damptd  Barrymounts  for  ust 
with  atrHornt  tquipmtnt. 


707  PLEASANT  ST.,  WATERTOWN  72,  MASSACHUSETTS 
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Germanium  Diode  Production  is 
currently  in  the  neighborhood  of 
4,000,000  units  a  year,  and  the 
units  are  now  standing  up  well. 
The  National  Bureau  of  Standards 
eastern  automatic  computer 
(SEAC)  uses  16,000  of  them  and 
after  2,500  hours  of  service  only 
5.4  percent  of  those  originally  in¬ 
stalled  had  to  be  replaced,  most  of 
the  replacements  being  for  back- 
current  drift  or  creep.  The  rejec¬ 
tion  rate  for  several  thousand 
diodes  purchased  in  the  last  si.x 
months  of  1950  was  less  than  2 
percent. 


Many  Products  that  one  would 
not  ordinarily  think  of  as  being 
saleable  to  electronic  equipment 
makers  find  a  market  in  our  field. 
Fibre-glass  erasers,  for  example, 
are  being  used  to  reduce  the  value 
of  resistors  in  certain  printed 
circuits. 


Life  lists  total  investment  by 
advertisers  in  ten  top  media  for 
the  six  months  period  between 
January  and  June  1951  as  follows; 


Life  $4.1.089,969 

CBS  Radio  39,286.216 

Saturday  Evening  Post  34,121,636 

NBC  Radio  30,000.036 

NBC  TV  f«,739,53f 

ARC  Radio  17,344.512 

VHS  TV  n,069,StS 

Time  14.220,834 

L«adies  Home  Journal  11,484,173 

Better  Homes  &  Gardens  11,413.731 

Radio  and  tv  figures  are  for  net¬ 
work  time  only.  The  italics  are 
ours. 


Positions  of  a  two-point  switch 
in  a  circuit  diagram  currently 
being  edited  are  intriguingly 
labelled.  In  television  as  in  many 
other  fields  of  endeavor,  appar-  ' 
ently,  one  must  still  Synch  or  Skim. 

Editor  O’Brien,  planning  some  ' 
scientific  experiment  the  nature  of 
which  remains  a  mystery,  returned 
from  lunch  the  other  day  with  a  j 
white  mouse  in  a  cardboard  box.  [ 
The  box  rested  on  top  of  a  copy  of  | 
our  September  issue  overnight  and 
by  morning  the  rodent  had  gnawed 
his  way  down  to  page  132. 

No  one,  it  seems,  can  digest  a  | 
copy  of  fact-packed  Electronics  in 
one  session.  i 
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engineering  representing  the  bal¬ 
ance.  For  a  modem  airborne  fire- 
control  equipment,  only  49  percent 
represents  materials . ” 


If  it  i(  true  thet  e  sensitive  reley  is  en  ordinery  design  in  which 
common  principles  end  dimensions  heve  been  "squeeied"  in  order 
to  gein  performance,  it  logically  follow,  thet  even  as  features  of 
merit  era  eccentuet>'d,  so  also  will  be  an  occasional  weakness. 

I 

An  engineering  group  charged  with  the  task  of  making  sensitive 
relays  successfully  perform  a  variety  of  jobs  (us)  can  obviously 
assist  other  groups  having  specific  relay-using  jobs  to  finish  (you) 
as  much  by  highlighting  weakness  as  by  tub-thumping  strong  points. 
For  one  thing,  we  are  vary  wall  aware  both  of  the  weaknesses  and 
of  the  best  defenses  against  them.  For  another,  we  have  the  great¬ 
est  possible  interest  in  seeing  you  the  user  avoid  trouble.  Naturally, 
the  more  fully  you  describe  your  intended  use  of  our  product,  the 
better  we  can  help  you  gat  the  benefit  of  its  advantages. 


It  does  not  occur  to  us  as  either  wise  or  useful  to  "catalog"  weak¬ 
nesses  where  they  have  restricted  importance,  or  are  complicated 
to  understand,  or  are  not  fully  evaluated.  By  the  same  token,  we 
ere  perhaps  only  human  if  we  call  attention  only  to  those  appar¬ 
ently  having  a  bearing  on  the  problem  at  hand.  But  if  you  tell  us 
what  you  are  trying  to  accomplish,  we  can  tall  you  of  more  pit- 
falls  and  how  to  dodge  them  in  a  five-minute  telephone  conversa¬ 
tion  than  you  are  apt  to  find  out  in  a  month  of  study  on  any 
single  application. 


SIGMA 


SIGMA  INSTRUMENTS,  INC.,  *2  Raorl  St.,  Se.  Iraietree,  Boston  BS,  Mass. 


Mallory  Engineering 

Suggests 

New  Contact  Assembly 
.  .  .  Saves  Customer  Money 


BEFORE 


AFTER 


Hundreds  of  customers  are  profiting  from  Mallory  contact 
know-how  which  simplifies  design  and  production,  saves 
valuahle  time  and  money. 

A  manufacturer  of  electric  toy  trains  submitted  a  contact 
assembly  job  to  Mallory  which  called  for  large  silver  contacts 
on  a  flat  section  of  spring  steel.  Mallory  suggested  a  re-design 
of  the  part  enabling  a  great  reduction  in  the  size  of  the  silver 
contact  and  utilizing  a  Mallory-developed  welding  technique  to 
insure  maximum  mechanical  strength.  The  customer  was  given 
improved  fierformance  ...  at  a  substantial  saving! 

That's  result  beyond  specification! 

Mallory  contact  know-how  is  at  your  disposal.  What  Mallory 
has  done  for  others  can  he  done  for  you! 

/n  i'anada^mad^andtoldbyjuknton  \tatd*^and  MalloryjMl.,  I  tO Industry St.,Tarf»nlo  lS,OrUario 


MALLORY 
SILVER  CONTACTS 


Fine  ami  coin  silver,  while  having 
desirable  |)r<)()erties  for  many  applica¬ 
tions,  do  not  provide  the  physical 
pro[ierties  required  for  some  applii-a- 
tions.  To  cover  these  applications, 
Mallorv  has  developed  a  series  of  silver 
lose  alloys.  These  alloys  have  such 
improved  characteristics  as  greater 
resistance  to  wear,  less  sticking  or 
metal  transfer,  and  greater  hardness. 
Mallorv  is  fully  ipialified  to  recom¬ 
mend  the  best  contact  material  for 
your  design.  W  rite  todav. 


Electrical  Contacts  and  Contact  Assemblies 


SERVING  INDUSTRY  WITH 


Electromechanical  Products 
RmixUirs  Suilrhn 

71  Tunerf  I  Uwahm 

Electrochemical  Products 
('a/Muititrs  Rnlifiers 

Merrury  Dry  Batlerin 

Metallurgical  Products 

CimUuls  Sf^ial  Mrtats 
If  elJinn  \1ateriaU 
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►  TV  POWER  ...  As  we  write, 
the  FCC  has  granted  power  in¬ 
creases  to  42  television  stations, 
ranging  from  1.02  times  for  KPIX, 
San  Francisco,  to  11.4  times  for 
WTVJ  in  Miami,  amid  shouts  of 
joy  from  just  about  everyone  con¬ 
cerned.  Before  the  boost  these  sta¬ 
tions  had  a  combined  effective 
radiated  power  of  546  kw;  now 
the  combined  power  is  896  kw,  an 
average  increase  of  about  64  per¬ 
cent.  This  64  percent  is  a  nice 
juicy  bit,  as  measured  by  the  time- 
salemen’s  pitch  and  even  as  meas¬ 
ured  in  the  electric  light  bill.  But 
in  good  old  decibels  it  ain’t  much, 
only  2.2  db,  which  is  an  amount 
the  eye  can  just  barely  detect  by 
looking  at  the  image.  All  of  which 
goes  to  prove  that  a  mere  scratch 
has  been  made  on  the  surface  of 
this  power  increase  business.  Some 
stations,  those  having  high  towers 
and  high-gain  antennas,  have  done 
very  well.  Others  only  think  they 
have. 

The  moral  of  the  story  is  that 
the  broadcaster  who  soaked  a  lot 
of  money  into  a  high  tower,  plus 
a  lot  of  antenna  gain,  when  he 
built  his  station,  is  now  reaping 
the  harvest.  The  ground  rules  of 
the  recent  power-boost  authoriza¬ 
tions  allow  him  to  turn  his  final 
amplifier  up  to  its  maximum  rat¬ 
ing,  whereas  the  old  rules  required 
him  to  turn  down  the  power,  the 
higher  his  tower  and  the  more 
gain  stacked  into  his  array.  The 
new  rules  also  allow  him  to  put  in 
more  antenna  gain,  but  this  takes 
time,  and,  if  the  Empire  State  story 
is  any  criterion,  plenty  of  bucks. 


So  a  free  hand  with  the  stock¬ 
holders’  money  is  rewarded  again, 
as  is  only  right. 

This  is,  of  course,  only  a  prelim¬ 
inary  step,  a  partial  derogation  of 
the  freeze  allowed  by  an  enlight¬ 
ened  (repentant?)  government 
body  which  shall  be  nameless. 
Much  more  is  in  the  offing.  Post¬ 
freeze  power  increases  of  the  order 
of  5  to  10  times  above  the  present 
average  level  are  promised.  Then 
we’ll  have  decibels  of  improvement 
in  substantial,  rather  than  liminal, 
numbers.  For  which  praise  be  to 
Allah! 

►  EDUCATIONAL  ...  The  educa¬ 
tional-tv  argument  is  in  the  dol¬ 
drums  at  the  moment,  so  we’ll  give 
it  a  kick  to  keep  it  alive.  Our 
stand:  Television  needs  educa¬ 
tional  institutions,  their  facilities 
and  personnel,  as  fulltime  program 
sources  if  it  is  to  serve  the  people 
fully.  We  need  now,  and  even 
more  we’ll  need  later,  a  leaven  for 
a  program  fare  geared  principally 
to  the  channels  of  trade.  But  tele¬ 
vision  will  never  get  such  educa¬ 
tional  support  while  we,  and  that’s 
us,  take  a  parsimonious  stand  on 
educational  expenses  in  general. 
Every  time  a  taxpayers  group  in 
your  town  or  mine  gets  up  to  op¬ 
pose  increases  in  teachers’  salaries 
or  better  school  facilities,  the 
forces  against  educational  tv  can 
be  seen  at  work.  Broadcasters 
who  want  channels  may  relax  so 
long  as  this  goes  on.  But  it’s  bad 
nonetheless.  More  money,  much 
more,  is  needed  for  primary  and 
secondary  schools.  If  we  wake  up 


in  time,  we  may  have  some  takers 
for  educational  channels,  and  we’ll 
all  be  the  richer  for  it. 

►  STATESMAN . . .  President  Tru¬ 
man  could  not  have  picked  a  better 
man  as  his  Telecommunications 
Adviser  than  Haraden  Pratt.  The 
job,  suggested  in  the  report  of 
the  President’s  Communications 
Policy  Board,  has  been  filled  with 
a  man  who  combines  knowledge 
and  experience  with  an  ability  to 
inspire  confidence  to  a  degree  un¬ 
matched  in  the  profession  of  radio 
engineering.  A  chairman  of  the 
FCC,  under  whom  Pratt  had 
served  at  an  international  confer¬ 
ence,  called  him  “an  honest  man, 
absolutely  straight’’ ;  and  from  this 
particular  chairman  that  state¬ 
ment  was  the  accolade. 

In  noting  the  departure  of  indus¬ 
try  figures  for  government  service 
we  try  to  avoid  the  style  of  an 
obituary  notice.  Nevertheless  we 
cannot  avoid  the  statement  that 
Haraden  will  be  missed,  badly 
missed,  by  his  associates.  The 
nature  of  his  new  job  requires  his 
resignation  as  secretary  of  the 
IRE,  a  position  he  has  held  since 
1943  and  from  membership  on 
JTAC,  in  whose  work  he  has 
served  as  principal  moderator 
since  its  inception.  Good  luck  has 
not  figured  as  a  prominent  ex¬ 
planation  of  his  past  achievements. 
But,  such  being  the  responsibility 
of  bringing  order  out  of  the 
present  chaos  in  the  administra¬ 
tion  of  civil  and  military  radio, 
he’s  going  to  need  it  from  now  on. 
Good  luck ! 
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Selecting  an  INDUSTRIAL 


By 

ABRAHAM  S.  GREENBERG 

Trademark  Attorney 
Radio  Corporation  oj  4wirrira 
"Sew  York.  S.  Y. 


SELECTION  of  a  trade  symbol 
is  most  important  in  the  field 
of  electronics.  If  advertising  funds 
are  to  be  expended,  they  should  be 
used  for  a  symbol  which  is  capable 
of  legal  protection.  If  a  trademark 
is  selected  in  a  haphazard  fashion, 
the  business  or  promotion  campaign 
based  on  it  will  be  founded  on  a 
symbol  having  little  value  and  the 
symbol  will  not  be  easily  retained 
as  exclusive  property  of  the  com¬ 
pany. 

Trademark  Categories 

Trademarks  and  service  marks  as 
used  in  modern  trade  generally  fall 
into  the  following  categories: 

Coined  Desigrmtions:  Coined 
designations  are  very  desirable 
from  a  legal  viewpoint.  Trade¬ 
marks  such  as  “Kodak”  and  “Phil- 
co”  are  readily  protected.  The  in¬ 
venting  or  coining  of  trademarks 
has  been  studied  by  A.  H.  Cousins 
and  H.  E.  Wadsworth  in  “Trade 
Names  ...  a  Guide  to  Their  Inven¬ 
tion,  Protection  and  Use”,  pub¬ 
lished  by  Harlequin  Press  Co.,  Ltd., 
London,  England. 

Picture  or  Motif:  The  dog  and 
phonograph  of  RCA,  the  musical 
clef  of  Emerson  radio  and  the  cat 
of  the  National  Carbon  Company 
are  familiar  examples  of  valuable 
picture  trademarks.  By  choos¬ 
ing  such  a  mark,  the  following 
advantages  are  gained:  perfect  ex¬ 
port  use  identification,  personaliza¬ 
tion  of  the  product,  a  source  of  in¬ 
teresting  themes  for  advertising, 
and  symbolic  representation  which 
lends  it.self  to  television  promotion. 

Sounds:  Sound  trademarks  have 
been  popularized  by  radio.  One 
good  example  is  the  NBC  chime¬ 
like  notes  (trademark  registered 
April  4,  1950,  No.  523,616). 


Letters  and  Numerals:  The  mark 
“GE”  is  an  excellent  example  of  let¬ 
ter  type  marks.  Brevity  is  their 
virtue. 

Descriptive:  Descriptive  trade¬ 
marks  should  be  avoided.  The  U.  S. 
Patent  Office  will  not  register  them 
nor  will  courts  normally  protect 
them.  The  word  “Telecolor”  has 
been  refused  registration  as  de¬ 
scriptive  of  television  apparatus. 
The  mark  “Kwickstart”  has  been 
refused  registration  for  storage 
batteries.  The  word  “Sightmirror” 
was  held  as  descriptive  of  mirror 
screens  for  television  receivers. 
Sufficient  use  is  required  to  create 
distinctiveness.  After  this,  the 
trademark  may  acquire  a  .secondary 
meaning  which  can  be  protected. 

Color:  Color,  as  a  trademark, 
should  be  avoided  since  color-type 
trademarks  are  not  normally  cap¬ 
able  of  protection.  For  example, 
the  light  and  dark  vertical  stripes 
for  Burgess  batteries  was  refused 
registration  as  a  trademark.  Also, 
a  circular  red  area  for  phonograph 
record  labels  was  ruled  not  a  valid 
trademark. 

Others:  Other  trademark  cate¬ 
gories  frequently  used  are  geo¬ 
graphic  names,  historical  names, 
literary  references,  family  names 
and  laudatory  titles.  The  latter  are 
not  too  wise  to  select  as  they  can  be 
protected  only  with  great  difficulty. 

Searching  Sources 

Once  a  desirable  expression  has 
been  selected  for  a  trademark,  it  is 


a  good  plan  to  do  preliminary  search 
screening  to  be  certain  that  the  ex¬ 
pression  is  clear  or  available. 
Search  facilities  which  are  avail¬ 
able  to  the  business  man  are  as 
follows. 

RTMA  Trade  Directory:  This 
directory  is  the  most  obvious  search 
source  in  the  radio  and  television 
fields  and  provides  a  rough  screen¬ 
ing.  The  members  of  the  RTMA 
list  their  trade  names  in  the  direc¬ 
tory. 

U.  S.  Patent  Office — Trademark 
Register:  The  Patent  Office  Regis¬ 
ter  in  Washington  contains  files 
arranged  alphabetically  and  by 
product  and  service  classes.  There 
are  also  available  published  notices 
of  pending  applications  and  special 
classified  files  of  registered  trade¬ 
mark  pictures  and  symbols. 

Forty-Second  Street  Library — 
Engineering  Section  (New  York 
City) :  Files  of  alphabetically  ar¬ 
ranged  trademarks  are  provided  up 
to  the  year  1947.  Files  are  not  of 
registered  trademarks  but  only 
those  which  were  published  for 
opposition. 

Private  Search  Services:  There 
are  a  number  of  private  search 
facilities.  Three  typical  ones  are 
Thomson  and  Thomson,  80  Federal 
St.,  Boston,  Mass.;  Trade-Mark 
Service  Corp.,  253  Broadway,  New 
York,  N.  Y.  and  U.  S.  Printing  and 
Lithograph  Co.,  Cincinnati,  Ohio. 
Such  organizations  maintain  files 
of  registered  trademarks  as  well 
as  files  of  unregistered  trade  names 


FUNCTIONS  OF  A  TRADEMARK 

In  choosing  a  trademark,  the  three  functions  performed  by  such  a  symbol  should  be  kept 
in  mind.  These  functions  ore  as  follows: 

(1)  As  an  advertisement,  the  trademark  helps  sell  the  product 

(2)  As  a  guarantee  of  the  quality  of  a  product,  the  trademark  vouches  for  the 

company's  integrity 

(3)  As  an  identification  of  the  manufacturer,  the  trademark  indicates  the  source 

of  a  product 


TRADEMARK 


(Cautious  approach  to  the  choice  of  a  trademark  for  use  in  the  field  of  electronics  will 
result  in  fewer  headaches  and  less  wasted  money.  Proper  procedure  is  discussed  together 
with  some  of  the  more  common  pitfalls  to  avoid 


collected  from  trade  periodicals. 

Slogan  Searches:  Among  im¬ 
portant  search  sources  for  slogans 
are  U.  S.  Trade-Mark  Association, 
522  Fifth  Ave.,  New  York.  N.  Y. 
and  Printer’s  Ink  Clearing  House 
of  Advertised  Phrases,  205  E.  42nd 
St.,  New  York,  N.  Y.  The  book 
“American  Slogans"  by  William 
Sunners,  published  in  1949  by  The 
Paebar  Co.,  New  York,  N.  Y.,  has 
an  excellent  classified  slogan  col¬ 
lection. 

Miscellaneous  Sources:  If  the 
.selected  word  has  a  “tron”  suffix, 
it  would  be  worthwhile  to  check 
lists  appearing  in:  Electronic 
Industries,  January,  1946,  page  80; 
Electronic  Industries,  November, 
1946,  page  58;  Elkctronics,  May, 
1950,  page  112  and  Electronics, 
June,  1951,  page  218. 

Controlling  Trademarks 

Every  trademark  involves  an 
initial  and  continuing  investment 
in  creating  and  defending  the  mark. 
The  expense  of  these  items  multi¬ 
plies  with  the  number  of  marks. 

The  initial  investment  comprises 
many  items  including  selection, 
advertising  and  marking  of  prod¬ 
ucts.  In  addition,  one  or  more 
trademark  registrations  are  usually 


Easy  to  remember 

Easy  to  read  and  speak 

Brief  and  striking 

Creative  of  proper  association 


required  in  each  country,  according 
to  the  variety  of  merchandise  upon 
which  the  mark  is  used  or  is 
likely  to  be  used.  The  cost  of  ob¬ 
taining  trademark  registrations  is 
substantial. 

The  continuing  investment  in¬ 
cludes  renewals  from  time  to  time 
at  a  cost  generally  equal  to  that  of 
the  original  registration.  Further, 
mo.st  successful  trademarks  are  en¬ 
croached  upon  either  inadvertently 
or  intentionally.  Much  time,  effort 
and  expense  are  required  to  trace 
and  stop  imitations. 

Every  additional  mark  used  dup¬ 
licates  the  initial  and  continuing 
investment  and  expen.se  and  the  ex¬ 
penditures  are  further  multiplied 
by  the  number  of  countries  in  which 
trade  is  conducted. 

A  word  of  warning  is  perhaps  in 
order.  Do  not  go  in  for  mass  trade¬ 
mark,  slogan  and  name  usage.  Dis¬ 
trict  Judge  Tuttle  once  had  this  to 
say  about  an  advertising  man’s 
“vice”,  .  .  It  is  like  the  monkey 
of  the  fable  who  reached  into  the 
jar  to  get  nuts.  The  monkey  was  so 
greedy  and  grabbed  so  many  that 
he  couldn’t  get  his  hand  out  of  the 
jar  and  he  lost  them  all.  The  plain¬ 
tiff  has  attempted  to  adopt  so  many 
alleged  trademarks,  trade  names. 


A  soiling  idea  for  Ike  product 
Unrestricted  to  one  line  of  goods 
Suitable  for  export  use 
Pictorial  in  nature 


trade  slogans  and  trade  configura¬ 
tions  that,  if  one  were  to  under¬ 
stand  this  fully  and  speak  intelli¬ 
gently  about  all  of  the  baits,  slo¬ 
gans,  boasts  and  names  that  have 
been  used,  it  would  be  necessary  to 
prepare  a  dictionary  of  substantial 
size.  ...  A  manufacturer  cannot 
build  a  business  up  around  a  thou¬ 
sand  slogans.  ...  He  cannot  take  a 
thousand  words  out  of  the  diction¬ 
ary  and  build  a  business  around  all 
of  them  .  .  .  because  the  plaintiff 
has  used  so  many  different  things 
that  the  public  has  never  come  to 
associate  its  goods  with  any  of 
those  things.” 

Before  selecting  a  trade  symbol, 
the  owner  of  a  new  business  or  the 
merchandise  director  of  ^  new  pro¬ 
motion  campaign  should  first  ac¬ 
quire  an  understanding  of  the 
nature  and  function  of  a  trademark. 
A  simple  rule  to  follow  is  a  com¬ 
mercial  adaptation  of  the  Golden 
Rule.  Don’t  select  a  trade  symbol 
that  you  would  not  want  a  competi¬ 
tor  to  select.  If  this  rule  is  fol¬ 
lowed,  the  average  business  man 
will  see  why  the  trade  symbol  to  be 
selected  should  be  unique,  not  a 
part  of  the  public  reservoir  of 
words  or  pictures,  not  deceptive  and 
above  all  nonconflicting. 

When  in  doubt  about  the  availa¬ 
bility  of  a  trade  symbol  it  is  the 
best  policy  to  contact  the  owner  of 
the  adverse  symbol.  A  simple  and 
frank  statement  of  the  facts  will 
more  often  than  not  clear  up  any 
doubts  as  to  the  right  to  use  a 
selected  trademark.  A  wise  rule 
for  the  business  man  and  his  coun¬ 
sel  to  follow  is  that  when  in  doubt 
about  a  selected  symbol  leave  it 
alone.  It  is  not  worth  the  expendi¬ 
ture  of  promotion  funds. 


REQUIREMENTS  FOR  A  GOOD  TRADEMARK 

Experience  has  shown  that  certain  requirements  for  a  trademark  will  insure  its  value  to  o 
company.  Of  primary  importance  is  the  cansuiting  of  availoble  search  material  (see  text) 
ta  reveal  legal  clearance  over  trademarks  in  the  same  eampetitive  field.  In  addition,  the 
trademark  should  bo: 


HORN  ANTENNAS 
Foi  Television 

Eight-foot  equilateral  hisectional  horn  antenna  provides  over  14-db  gain  on  channel  13 
compared  with  isotropic  source  antenna.  Same  performance  can  be  obtained  for  trans¬ 
mission.  Antenna  matches  commercially  available  300-ohm  line 


By  DEAN  0.  MORGAN 

Bnffineering  Section 
Broadcast  Knginecring 
General  Electric  Company 
Syracuse,  N.  Y. 


Experimental  modified  horn  antenna 
made  from  wood  scrape  and  chicken 
wire.  Hiqh  directiTity  makes  rotator  a 
very  desirable  adlunct  to  system 


FIG.  1 — For  reception  oi  channels  2 
through  13.  where  channel  2  is  not 
espedoUy  weak,  the  most  practical 
dimensions  are  W  =  H  =  B  =  8  leeL 
and  8  =  60  degrees 


Most  of  the  transmitting  and 
receiving  antennas  in  use 
today  for  televi.sion  and  communi¬ 
cation  are  of  the  linear  or  standing- 
wave  variety.  Examples  include  the 
dipole,  dipole-reflector-director  com¬ 
binations  and  multiple  stacked  ar¬ 
rays  of  all  sorts.  In  general,  these 
types  are  characterized  by  compar¬ 
atively  narrow  frequency  band¬ 
width  and  concomitant  matching 
problems.  Power  gains  of  10  db 
are  possible  only  with  large  struc¬ 
tures  which  by  their  nature  become 
more  critical  toward  bandwidth  as 
the  gain  increases. 

Another  type  of  antenna  flr.ding 
moderate  use  where  space  will  per- 
..mit,  is  the  traveling-wave  antenna. 
This  category  includes  the  termi¬ 
nated  long  wire,  the  V  and  the 
rhombic.  These  types,  however,  in 
addition  to  requiring  a  large  space, 
require  more  than  one  supporting 
pole;  changes  in  directivity  are  dif¬ 
ficult;  many  minor  lobes  exist;  and 
feed  impedances  are  generally  un¬ 
desirably  high  (400  to  800  ohms). 
Bandwidth  in  the  traveling-wave 
tv'pes  is  often  in  excess  of  3  to  1, 
which  is  entirely  adequate  for  most 
receiving  and  transmitting  condi¬ 
tions. 

The  antenna  shown  in  experi¬ 
mental  form  in  the  photograpn 
offers  several  advantages  over  both 
of  the  types  mentioned  above.  It 
has  not,  however,  found  very  wide 
application  for  tv  and  communica¬ 
tion  on  the  lower  frequencies,  ex¬ 
cept  by  a  few.  This  antenna  will 
be  recognized  as  a  modified  horn 
type.  Since  horizontally  polarized 
waves  are  of  primary  importance 
(for  the  reception  of  television  and 


f-m  signals)  two  of  the  usual  four 
sides  of  a  horn  may  be  omitted,  and 
the  resulting  two-sided  horn  may 
be  fed  by  direct  excitation. 

A  drawing  of  this  antenna  is 
shown  in  Fig.  1.  This  design  con¬ 
sists  of  only  two  vertical  side  sect¬ 
ors  of  the  horn.  The  feed  line  is 
connected  at  the  apex  of  the  horn, 
one  conductor  being  connected  to 
each  sector.  There  are  no  metallic 
ties  between  sectors. 

Attenuation  to  transmission 
transition  being  gradual,  the  ap¬ 
proximate  cutoff  is  determined 
when 

IT,  =  0  5X. 

If  true  unidirectional  character¬ 
istics  are  wanted,  the  flare  angle  9 
should  be  small.  However,  a  small 
6  would  necessitate  a  long  horn.  A 
good  compromise  angle  of  60  de¬ 
grees  may  be  used.  In  this  case  the 
dimension  B  is  given  by 


The  height  of  each  sector  H  is 
made  equal  to  the  mouth  width  W, 
so 

=  IF.  =.  0.5X. 

Resistive  and  reactive  compo¬ 
nents  of  an  equilateral  bisectoral 
horn  antenna  of  the  type  described 
are  shown  in  Fig.  2.  It  will  be 
noted  that  the  resistance  ap¬ 
proaches  377  ohms  at  infinite  fre¬ 
quency.  The  reactive  component 
similarly  approaches  zero. 

Line  Match 

Since  both  300-ohm  and  400-ohm 
line  are  commercially  procurable. 
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FIG,  2 — UnlTenal  impedanca  currn  «how  reiwtonce  opproachinq 
377  ohms  and  reactancs  approaching  saro  ohms  as  iraquancy 
incraosas 


FIG.  3 — Curras  show  colculatad  gain  charoclarlsUcs  (oTsr 
isotropic  point  sourca)  for  8-ioot  60-dagraa  modlilad  horn 
antanna 


it  follows  that  an  ideal  match  may 
be  secured  over  a  wide  band  of  fre¬ 
quencies  with  this  antenna.  In  the 
case  of  300-ohm  line,  the  mismatch 
is  only  2  percent  in  power  or  0.8  db 
in  addition  to  the  published  attenu¬ 
ation  loss  of  the  line,  when  per¬ 
fectly  matched.  At  cutoff  frequency 
the  loss  increases  to  0.25  percent 
in  power  or  1.22  db.  Below  cutoff 
the  loss  increases  rapidly  due  to  the 
decrease  in  resistance.  The  use  of 
400-ohm  line  would  decrease  these 
losses  quite  a  bit  from  the  infinite 
frequency  down  to  cutoff  (being  an 
ideal  match  at  three  times  cutoff, 
or  channel  7  and  8). 

Dimensions 

The  actual  dimensions  used  will 
depend  upon  the  individual  problem. 
For  most  practical  vhf-tv  reception, 
cutoff  can  be  taken  as  67  mega¬ 
cycles.  For  this  value  of  cutoff, 
W,  =  B.  =  H.=  8.6  ft.  With  these 
dimensions  the  power  gain  at  213 
me  over  an  isotropic  source  is  14.7 
db. 

Using  a  slightly  reduced  size 
(8  ft)  this  gain  is  reduced  to  14 
db.  This  is  comparable  to  the  gain 
from  10  dipoles  and  reflectors  in  a 
stacked  array,  or  20  elements  with 
their  added  complexity. 

Figure  3  i«  a  calculated  plot  of 
power  gain,  db  gain  and  voltage 
gain.  These  curves  are  based  on 
the  8-ft  dimension,  or  a  cutoff  fre¬ 
quency  of  61.2  me.  Figure  4  shows 
the  horizontal  and  vertical  pattern 
•f  a  scaled  model  at  28.7  cm,  which 
had  an  aperture  of  slightly  less 


than  3  times  cutoff.  Rear  radia¬ 
tion  is  of  the  order  of  1  percent. 

Performance 

During  the  course  of  the  experi¬ 
ments,  a  12-ft  model  was  erected 
at  Skaneateles,  New  York.  Good 
pictures  and  sound  were  obtained 
on  channels  4  (Buffalo  and  Sche¬ 
nectady),  5  (Syracuse),  6  (Roch¬ 
ester),  8  (Syracuse),  12  (Bing¬ 
hamton),  and  13  (Utica).  Other 
high-gain  types  failed  to  produce 


FIG.  4— Dlracttvlty  pollaraa  ioi  28.S.cm 
modal  (antanna  rototad  lot  Tartlcally- 
poIarUod  signal) 


a  usable  picture  on  any  channel 
except  5.  This  particular  location 
is  down  in  a  valley  with  hills  of 
100  ft  or  more  an  all  sides. 

The  8-ft  model  is  almost  as  good 
as  the  12-ft  version,  but  the  lower 
channels  were  inferior.  Also,  chan¬ 
nel  6  could  not  be  enjoyed  when 
channel  5  was  on  the  air  because 
of  adjacent-channel  interference 
caused  by  broadening  of  the  beam. 

It  should  be  pointed  out  that  the 
modified  horn  type  of  antenna 
makes  an  excellent  harmonic  radia¬ 
tor  when  used  in  transmission 
work.  Experiments  show  that  the 
{presence  of  a  metal  supporting  pole 
does  not  affect  operation,  and  the 
planes  may  be  constructed  from 
wire  mesh  (chicken  wire  variety 
shown  in  photograph),  spline-type 
construction,  woven  wire  or  flat 
sheets. 
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New  UHF  RESNATRON 

Recent  resnatron  developments  include  uhf  amplifier  operation  with  high  power  output, 
and  greater  bandwidth  and  gain.  Experiments  indicate  suitability  of  resnatrons  for  uhf 
television  transmission  and  certain  military  applications 


The  resnatron  principle  was 
orininally  developed*  in  1938, 
by  W.  W.  Salisbury,  D.  H.  Sloan, 
and  L.  C.  Marshall  at  the  University 
of  California,  in  an  attempt  to  find 
a  solution  to  the  problem  of  obtain¬ 
ing  high  power  outputs  at  frequen¬ 
cies  in  excess  of  100  me.  Previous 
designs  had  always  suffered  from 
transit  time  effects,  and  from  diffi¬ 
culties  inherent  in  the  necessarily 
finite  inductance  of  the  leads  to  the 
external  terminals  of  the  tube. 

In  the  resnatron,  (the  theory  of 
which  has  been  discus.sed  by 
Dow*'  *)  interelectrode  spacings  are 
so  chosen  with  relation  to  the  op¬ 
erating  voltages  on  the  various  ele¬ 
ments  of  the  tube  that  the  transit 
time  ceases  to  be  a  disadvantage. 
In  general,  this  demands  rather 
high  plate  and  screen  grid  voltage. 
These  are  not  objectionable,  how¬ 
ever,  since  one  of  the  objectives  of 
design  is  a  tube  capable  of  ex¬ 
tremely  high  c-w  power  outputs. 
Complete  electron  bunching  is  em¬ 
ployed  and  the  pha.se  delay  caused 
by  the  transit  time  is  augmented 
by  a  controllable  phase  shift  in  the 
cathode  circuit  to  bring  the  cath¬ 
ode  and  anode  resonating  elements 
into  the  proper  phase  relations  for 
oscillator  operation. 

Early  models  of  the  resnatron 
solved  the  lead  inductance  problem 
by  adopting  the  simple,  yet  revo¬ 
lutionary,  approach  of  placing  ail 
resonating  circuits  inside  the  evacu¬ 
ated  envelope  of  the  tube.  Supply 
leads,  therefore,  are  not  a  part  of 
the  resonating  circuits,  and  their 
inductance  has  a  negligible  effect 
on  the  operation  of  the  system. 
These  principles  of  operation  may 


•  ForiiiJ*rly  aj<siHiat»-d  with  Collins 
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be  more  clearly  understood  by  ref¬ 
erence  to  Fig.  1,  which  is  a  dia¬ 
gram  of  a  resnatron  amplifier  tube. 
Without  describing  the  operation  of 
this  tube  in  detail,  it  may  be  pointed 
out  that  the  resonant  circuits  con- 
si.st  of  two  concentric  three-quarter- 
wave  coaxial  lines,  with  the  active 
elements  of  the  tube,  including  the 
cathode,  control  grid,  screen  grid 
and  anode,  located  one-quarter 
wavelength  from  the  .shorted  end. 
Standing  waves  are  .set  up  along 
the.se  lines,  with  voltage  peaks  at 
the  location  of  the  active  elements. 
There  are  no  leads  between  the  ac¬ 
tive  elements  and  the  resonant  cir¬ 
cuits,  as  the  former  are  built  into, 
and  continuous  with,  the  latter. 

It  may  be  observed  from  Fig.  1 
that  the  interelectrode  spacings  in 
the  tube  are  quite  large,  particu¬ 
larly  in  the  output  cavity,  and  in 
the  .screen-grid-control-grid  section, 
where  high  d-c  supply  voltages 
might  cau.se  breakdowns  if  critical 


FIG.  1 — CroM  taction  oi  uhi  resnatron 
ol  the  qrounded-cathode  type 


dimensions  were  involved.  Later 
developments  have  made  it  possible 
to  operate  resnatron  tubes  with 
external  tuning  elements. 

Wartime  Deve/opment 

Several  years  after  the  original 
conception  of  the  resnatron  princi¬ 
ple,  an  urgent  need  arose,  in  con¬ 
nection  with  the  radar  counter¬ 
measures  program  being  directed 
by  Terman  at  Harvard’s  Radio  Re¬ 
search  Laboratory,  for  vacuum 
tubes  capable  of  generating  high 
c-w  power  output  levels  (20  kilo¬ 
watts  to  100  kilowatts)  at  fre¬ 
quencies  in  the  range  from  350  to 
650  me.  There  was  no  particular  re¬ 
quirement  for  frequency  stability 
or  low  noi.se  level.  Self-excited  os¬ 
cillators  were,  therefore,  known  to 
be  satisfactory  for  the  purpose.  It 
was  immediately  evident  that  the 
resnatron  would  be  entirely  suited 
for  this  application,  and  a  program 
was,  therefore,  established,  under 
the  sponsorship  of  Division  15  of 
NDRC,  C.  G.  Suits,  Chairman,  for 
the  development  of  resnatron  os¬ 
cillators  designed  for  c-w  power 
outputs  in  excess  of  50  kilowatts  in 
the  frequency  range  centering  at 
500  me. 

This  program  finally  culminated 
in  the  development  of  the  Model  4 
resnatron  oscillator.  This  oscillator 
has  been  operated  with  c-w  power 
outputs  as  high  as  85  kilowatts,  a 
figure  which  could  probably  have 
been  increa.sed  to  100  kilowatts  if 
an  adequate  power  supply  had  been 
available.  The  tuning  range  is 
from  350  to  650  me,  requiring  a 
minor  change  in  the  cavity  geom¬ 
etry  near  the  middle  of  the  range. 
Its  efficiency  is  high,  measuring 
from  40  to  70  percent,  depending 
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upon  the  modulation  bandwidth  re¬ 
quired.  Plate  voltage.s  of  the  order 
of  15  kv  are  employed  for  maximum 
power  output. 

The  problem  of  modulation  of  the 
resnatron  was  studied  in  great  de¬ 
tail  with  the  result  that,  at  the  end 
of  the  war,  noise-modulated  outputs, 
having  bandwidths  in  excess  of 
4  me,  had  been  achieved.  This  type 
of  equipment  (called  “Tuba”)  was 
used  in  connection  with  the  jam¬ 
ming  of  airborne  interceptor  radar 
equipment  carried  by  German  night 
lighters  over  the  Engli.sh  Channel. 
In  all,  three  models  of  the  Tuba 
tran.smitter  were  delivered  to  the 
operational  theater. 


Partially  auembled  retnatron  thows  tube  parti,  including  output  woreguide  (right). 
The  screen  grid  is  visible  in  gap  between  upper  and  lower  housings.  Vacuum  pumps 
are  not  shown 


Another  retjuirement  for  uhf  tele¬ 
vision  transmitters  was  a  high  de¬ 
gree  of  frequency  stability.  It  was 
al.so  evident  that,  for  commercial 
operation,  efficiency  was  a  matter 
of  paramount  importance. 

These  considerations,  .studied  ac¬ 
cumulatively,  led  to  the  conclusion 
that  the  prime  requirement  for 
satisfactory  uhf  television  trans¬ 
mitter  operation  was  the  develop¬ 
ment  of  a  high-power  uhf  amplifier 
tube  capable  of  being  driven  by  a 
highly  frequency-stable  oscillator 
system. 

First  Design 

In  view  of  the.se  circumstances, 
a  program  was  instituted  by  VV.  W. 
Salisbury,  then  Director  of  Re¬ 
search  of  the  Collins  Radio  Com¬ 
pany,  for  converting  a  resnatron 
oscillator  tube  to  operate  as  an 
amplifier. 

In  the  first  tube  converted  for 
amplifier  operation,  shown  in  Fig.  1, 
the  cathode  was  operated  at  ground 
potential,  a  high  positive  voltage 
being  placed  on  the  anode. 

It  was  found  that  the  principal 
problem  involved  in  converting  to 
amplifier  operation  was  the  design 
of  an  input  circuit  capable  of  feed¬ 


ing  energy  into  the  input  cavity 
with  g(K)d  effectiveness.  Due  to  the 
small  dimensions  of  the  cathode 
cavity,  it  was  not  possible  to  intro¬ 
duce  a  conventional  coupling  loop  of 
any  sizable  area.  A  considerable 
amount  of  experimentation,  car¬ 
ried  on  under  the  supervision  of 
S.  G.  McNees,  developed  the  fact 
that  one  method  of  obtaining  op¬ 
timum  coupling  involved  the  use  of 
a  metallic  connection  from  the 
center  conductor  of  the  input  co¬ 
axial  line  to  the  inner  wall  of  the 
cathode  cavity.  By  varying  the 
point  at  which  this  connection  was 
made,  an  adequate  match,  result¬ 
ing  in  an  acceptable  standing-wave 
ratio,  could  be  obtained  without 
undue  complication. 

Using  a  resnatron  oscillator  as  a 
driver,  a  tube  converted  to  ampli¬ 
fier  operation  in  this  fashion  was 
operated  at  670  me,  with  c-w  power 
outputs  of  20  kw’,  a  power  gain  of 
10  to  1,  and  an  efficiency  in  excess 
of  75  percent. 

Further  experimentation  suc¬ 
ceeded  in  broadening  the  bandwidth 
of  the  tube  to  6  me.  This  was 
achieved  principally  by  eliminating 
standing  waves  in  the  input  coaxial 
line.  The  structure  of  the  input  seal 


Resnatron  Amplifiers 

Following  the  war,  resnatron 
equipment  was  used  for  propaga¬ 
tion  study.  When  it  became  evi¬ 
dent,  in  1947,  that  it  would  be 
necessary  to  assign  uhf  channels 
for  television  broadcast  purposes, 
due  to  a  shortage  of  vhf  channels, 
consideration  was  given  to  the  pos¬ 
sibility  of  adapting  the  resnatron 
for  television  transmitter  purposes. 
It  was  known  that,  due  to  the 
high  frequencies  involved,  television 
transmitters  for  the  uhf  band 
would  require  much  higher  power 
output  ratings  than  those  previ¬ 
ously  employed  in  the  vhf  band.  It 
was,  in  fact,  estimated  that  radi¬ 
ated  powers  of  the  order  of  200 
kilowatts  would  be  necessary  to  pro¬ 
duce  adequate  coverage  in  an  aver¬ 
age  service  area.  Power  levels  of 
this  order  could  be  obtained  with 
the  resnatron  assuming  reasonable 
antenna  gains.  No  other  known 
tubes  were,  or  are,  capable  of  such 
c-w  power  outputs  with  reasonable 
efficiency. 
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was,  of  course,  sufficiently  rugged 
to  withstand  standing  waves  of  con¬ 
siderable  amplitude,  and  when  the 
first  amplifier  tests  were  made,  no 
particular  effort  was  exerted  to 
avoid  standing  waves  in  this  sec¬ 
tion  of  the  system,  the  standing- 
wave  ratio  in  the  input  waveguide, 
beyond  the  input  seal,  being  re¬ 
duced  to  a  satisfactory  level  by 
adjusting  the  tuning  plungers  at 
the  input  seal.  It  was  found,  how¬ 
ever,  that  the  coaxial  line  in  the 
input  seal  had  a  sufficiently  high  Q 
so  that,  if  standing  waves  were  per¬ 
mitted  to  exist  in  this  section  of 
line,  the  bandwidth  was  narrowed 
to  an  unsatisfactory  extent. 

By  further  adjustment  of  the 
point  at  which  a  connection  was 
made  at  the  inner  wall  of  the 
cathode  cavity,  it  was  found  pos¬ 
sible  to  eliminate  standing  waves  in 
the  input  section  and  produce  band- 
widths  in  excess  of  4  me.  Having 
reached  this  point,  it  was  found 
that  the  Q  of  the  output  circuit 
became  controlling;  additional  ma¬ 
nipulation  of  the  output  seal  circuit 
resulted  in  broadening  the  over-all 
bandwidth  beyond  5  me. 

Difficulty  was  experienced  on  ac¬ 
count  of  radio-frequency  leakage. 
It  was  found,  under  operating  con¬ 
ditions,  that  as  much  as  5  to  10 
kilowatts  of  output  power  leaked 
out  of  the  output  cavity  without 
entering  the  output  seal,  causing 
undesirably  high  leakage  field 
strengths  in  the  vicinity  of  the  tube, 
and  wasting  power  output.  Since 
the  anode  cavity  was  isolated  from 
ground,  shielding  was  inadequate 
in  the  section  of  the  tube  carrying 
the  highest  power.  It  was  con¬ 
cluded  that  it  would  be  necessary 
to  ground  the  anode  to  remedy  this 
fault  completely. 

Improred  Version 

A  revised  design  of  the  tube,  in¬ 
corporating  the  necessary  changes, 
is  shown  in  Fig.  2.  In  this  design, 
which  is  the  result  of  the  joint 
efforts  of  S.  G.  McNees,  W.  J. 
Armstrong,  and  Roger  Borne  of  the 
Research  Division  Staff,  the  anode 
is  operated  at  ground  potential,  a 
high  negative  potential  being  ap¬ 
plied  to  the  cathode.  Under  these 
conditions,  the  elimination  of  leak¬ 
age  fields  due  to  the  anode  cavity 
is  greatly  facilitated,  as  the  output 


FIG.  2 — Groundadmnode  reinatron 
makes  better  shielding  o<  high-power 
caeity  possible 


coax  can  be  tied  down  solidly  to  the 
anode  cavity  without  employing  ex¬ 
ternal  chokes.  Special  arrange¬ 
ments  must  be  employed  in  the 
input  feed  to  isolate  the  external 
parts  of  the  feed  from  the  high 
voltage  applied  to  the  cathode,  but 
any  chokes  used  in  this  section  of 
the  .system  are  operated  at  rela¬ 
tively  low  power  levels,  and  any 
leakage  fields  which  may  exist  may, 
therefore,  be  expected  to  be  rela¬ 
tively  low  in  power. 

Employing  tubes  of  this  general 
design,  a  crystal-controlled  uhf 
propagation  transmitter  for  serv¬ 
ice  at  500  me  is  now  being  con¬ 
structed  under  the  general  direction 
of  R.  L.  McCreary,  head  of  the 
Vacuum  Tube  Design  Section  of 
the  laboratory.  A  prototype  of  the 
power  amplifier  stage  of  this  trans¬ 
mitter,  consisting  of  two  resnatron 
amplifiers  in  cascade,  operates  at 
a  c-w  power  output  of  75  kw,  when 
driven  with  an  input  driving  power 
of  100  watts  derived  from  a  crystal- 
controlled  driver.  No  appreciable 
leakage  is  observed  and  the  band¬ 
width  has  been  found  to  be  about 
3  me,  without  any  attempt  having 
been  made  to  widen  it. 

As  may  be  inferred  from  these 
results,  it  has  been  found  that 
when  resnatron  amplifiers  are  op¬ 
erated  with  low  driving  powers, 
gains  as  high  as  70  to  1  are  ob¬ 
tained.  As  the  power  input  is 


increased,  a  condition  is  reached 
where  the  input  feed  is  no  longer 
matched.  At  a  certain  point,  which 
may  coincide  with  the  point  at 
which  the  grid  begins  to  be  driven 
positive,  the  power  output  fiattens 
off,  and  very  little  increase  in  out¬ 
put  power  is  obtained  with  further 
increase  in  driving  power.  This 
effect,  again,  is  evidently  due  to  an 
imperfect  match  which  starts  to 
take  effect  as  soon  as  the  load  im¬ 
pedance  of  the  cathode  circuit  be¬ 
comes  low. 

Further  work  in  this  program 
will,  therefore,  concern  itself  prin¬ 
cipally  with  the  problem  of  design¬ 
ing  an  input  feed  which  will  satis¬ 
factorily  match  the  impedance  of 
the  cathode  cavity  when  the  grid  is 
driven  positive.  It  is  anticipated 
that  even  higher  gains  and  power 
outputs  can  easily  be  obtained 
through  judicious  design  of  the 
input  system. 

Characteristics 

Figure  3  shows  the  static  charac¬ 
teristics  of  a  resnatron  amplifier. 
It  should  be  noted  from  this  figure 
that  the  calculated  transconduct¬ 
ance  of  this  tube  is  approximately 
15,000-micromhos  at  a  plate  voltage 
of  10  kv  and  a  plate  current  of  3 
amperes. 

In  connection  with  all  aspects  of 
the  amplifier  development  program, 
emphasis  is  being  laid  on  tunabil- 
ity.  The  original  oscillator  tubes 
function  satisfactorily  over  a  tun¬ 
ing  range  from  350  to  650  me. 
Amplifier  tests  so  far  made  have 
concentrated  principally  on  certain 
spot  frequencies,  as  the  particular 
applications  for  which  these  ampli¬ 
fiers  are  intended  have  not  required 
tunability. 

Tests  made  for  informational 
purposes  outside  the  bands  specifi¬ 
cally  required  for  these  applications 
have,  however,  indicated  that  the 
broad  tunability  of  the  original 
oscillator  tubes  will  also  be  obtained 
without  difficulty.  This  aspect  of 
the  matter  will  be  borne  in  mind 
during  the  progress  of  the  work, 
and  it  is  intended  that  any  ampli¬ 
fier  tubes  produced  will  have  broad 
tuning  ranges. 

200-Mc  Resnatron  Amplifier 

The  Research  Division  of  the 
Collins  Radio  Company  is  al.so  en- 
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gaged  at  present  in  the  design  of 
an  extremely  high  power  resnatron 
amplifier  for  linear  accelerator  ap¬ 
plications,  at  a  frequency  of  202.5 
me.  This  work  will  be  done  under  a 
sub-contract  with  the  University  of 
Minnesota,  which  is  operating  un¬ 
der  a  prime  contract  with  the 
Atomic  Energy  Commission  for  the 
development  of  a  large  proton  lin¬ 
ear  accelerator  of  the  Alverez  type. 
This  accelerator  will  include  four 
accelerating  tanks,  driven  by  four 
resnatron  power  amplifiers,  which 
will  deliver,  respectively,  1.2,  8.6, 
8.5,  and  8.5  megawatts,  to  the  tanks 
with  which  they  are  associated. 
The  power  will  be  delivered  in 
pulses  about  160  microseconds  in 
length. 

Higher  Frequency  Tubes 

The  usefulness  of  the  resnatron 
is  not  confined  to  the  uhf  range. 
Tubes  of  the  axial  flow  type,  in 
which  the  electron  stream  travels  in 
a  direction  parallel  to  the  axis  of 
revolution  of  the  tube  structure, 
may  be  expected  to  reach  much 
higher  frequencies.  Some  work 
along  these  lines  has  been  done  at 
Collins,  and  L.  C.  Marshall  and 
D.  H.  Sloan,  at  the  University  of 
California,  have  also  undertaken  a 
program  for  the  development  of 
high-power  resnatron  oscillators 
and  amplifiers  designed  for  opera¬ 
tion  at  a  frequency  of  approxi¬ 
mately  3,000  me.  Theoretical  con¬ 
siderations  indicate  that  the 
resnatron  principle  should  still  be 
effective  at  frequencies  as  high  as 
this,  and  the  work  of  Sloan  and 
Marshall  has  resulted  in  the  con¬ 
struction  of  models  which  promise 
to  produce  the  desired  results. 

Other  Tube  Types 

Only  three  types  of  tubes  are 
known  which  are  capable  of  gen¬ 
erating  or  amplifying  c-w  power  at 
the  levels  (20  to  100  kw)  required 
for  satisfactory  operation  in  the 
uhf  band.  These  are  the  resnatron, 
the  magnetron,  and  the  klystron. 
Of  these  tubes,  the  magnetron 
would  not  seem  to  be  a  permanently 
satisfactory  solution  to  the  prob¬ 
lem,  since  it  is  not  an  amplifier, 
although  proposals  for  magnetron 
amplifiers  have  been  made,  and,  if 
such  amplifiers  can  be  developed, 
the  magnetron  might  be  found  to 


have  all  of  the  necessary  charac¬ 
teristics  for  satisfactory  system  op¬ 
eration. 

Both  klystrons  and  resnatrons 
may  be  operated  as  amplifiers. 
Klystrons  capable  of  high  power 
outputs  and  utilizing  extremely 
high  electron  stream  currents  (100 
amperes)  have  been  built.  The 
power  gains  obtainable  with  tubes 
of  this  type  have  also  been  deter¬ 
mined  to  be  adequately  high,  and 
they  possess  important  manufactur¬ 
ing  advantages  over  the  resnatron. 
Their  development  is  also  further 
advanced  in  that  sealed-off  klystrons 
have  been  constructed.  Never¬ 
theless,  the  klystron,  at  least  in  its 
present  state  of  development,  pos¬ 
sesses  an  important  drawback:  its 
efficiency  is  low.  The  electron 
stream  efficiency  under  pre.sent 
operating  conditions  is  limited 
to  57  percent,  and  this  figure  must, 
of  course,  be  multiplied  by  the  cir¬ 
cuit  efficiency  in  determining  the 
over-all  efficiency  of  the  tube.  In 
practice,  klystrons  are  seldom  op¬ 
erated  with  over-all  efficiencies 
higher  than  25  percent.  It  is  possi¬ 
ble  that  the  development  of  multi¬ 
cavity  power  klystrons,  or  changes 
in  the  operating  parameters  might 
result  in  some  improvement  in  elec¬ 
tron  stream  efficiency,  but  it  seems 
doubtful  whether  efficiencies  as 
high  as  those  obtainable  from  tri- 
odes  and  tetrodes  of  the  type  now 
generally  used  in  low-frequency 
transmitter  operation  will  ever  be 
obtainable.  From  a  commercial 
standpoint,  this  characteristic  of 
the  klystron  is  an  extremely  impor¬ 
tant  consideration  since,  in  the 
applications,  discussed  herein,  the 
power  outputs  are  large,  and  power 
dissipated  due  to  low  efficiency  is 
excessive  and  costly. 

The  resnatron,  in  its  present 


FIG.  3 — Static  choractarUtics  oi  a  ras- 
natron  amplUint.  Calculatad  tranacon- 
ductonen  Is  about  IS.OOO  mlcromboa  at 
10  kr  and  onodn  currant  oi  3  anporas 


state  of  development,  already  pos¬ 
sesses  excellent  efficiency  charac¬ 
teristics.  Efficiencies  as  high  as  80 
percent  have  been  obtained  in  nor¬ 
mal  operation  at  ultra-high  fre¬ 
quencies.  This  high  efficiency  is  due 
to  the  fact  that  in  the  resnatron 
the  density  of  the  electron  stream 
may  be  completely  modulated,  while 
in  the  klystron  it  can  be  modulated 
only  downward  and  upward  from  an 
average  current  value  which,  in 
itself,  contributes  nothing  to  the 
useful  output  power  and  results 
merely  in  power  dissipation.  A 
resnatron  operated  on  a  class-C 
basis  is  entirely  similar  to  other 
class-C  amplifiers,  the  plate  current 
being  entirely  cut  off  during  the 
passive  part  of  the  driving  cycle. 

Resnatrons,  like  high-power  kly¬ 
strons,  have  also  been  demon¬ 
strated  in  actual  practice  to  be  com¬ 
paratively  noise-free.  Noise  meas¬ 
urements  were  made  in  connection 
with  the  tests  of  a  resnatron  ampli¬ 
fier  when  it  was  being  driven  by  a 
frequency-stable  oscillator  system. 
It  was  found  that  the  noise  level 
observed  at  the  output  of  the  de¬ 
tector  of  a  receiver  monitoring  the 
signal  was  more  than  60  db  below 
the  d-c  level  of  the  carrier,  as  de¬ 
termined  by  measuring  the  direct 
current  in  the  detector  circuit. 
Resnatron  class-C  amplifiers  may, 
therefore,  be  expected  to  have  noise 
characteristics  fully  as  satisfactory 
as  those  of  conventional  tubes  now 
in  use. 

Summarizing  the  situation,  it 
thus  appears  that  the  resnatron  is 
best  able  to  fulfill  the  requirement 
for  a  high-power,  high-gain,  high- 
efficiency,  ultra-high-frequency  am¬ 
plifier  having  a  low  noise  figure. 
This  conclusion  is  subject  to  modi¬ 
fication  in  the  light  of  any  new 
developments  which  may  be  made. 
The  traveling-wave  tube,  for  exam¬ 
ple,  shows  promise  of  being  able  to 
operate  at  fairly  high  power  levels. 
As  yet,  however,  such  tubes  have 
not  been  developed  as  high-power 
amplifiers. 
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Sound  Waves  Test 
Cylinder  Heads 

Fast,  precision  testin';  of  tolerances  in  production  is  accomplished  by  translating  differ¬ 
ences  in  natural  sonic  frequencies  of  standard  cylinder-head  cavity  and  unknown  to 
differences  in  volume.  Rate  of  inspection  is  180  six-cylinder  heads  per  hour 


INDUSTRIAL  TESTING  of  Cylinder- 
head  tolerances  in  automobile 
manufacturing  has  been  speeded  up 
considerably  through  the  applica¬ 
tion  of  an  electronic  volume  com¬ 
parator  known  as  the  Cavitometer. 

The  underlying  principle  of 
volume  measurement  by  the  instru¬ 
ment  is  that  all  cavities  within  a 
certain  type  of  throat  opening  have 
a  natural  resonant  frequency.  If  a 
master  cavity  of  known  volume  is 
used  for  comparison  with  an  un¬ 
known  cavity  and  the  two  cavities 
are  made  to  resonate  at  their 
natural  sonic  frequency  with  the 
frequencies  ojiposing  each  other, 
then  the  difference  in  frequency 
may  be  interpreted  in  terms  of  dif¬ 
ference  in  volume  as  compared  with 
the  master  cavity.  The  volume  va¬ 
ries  as  the  reciprocal  of  the  square 
of  the  frequency. 

The  difference  in  sonic  frequency 
may  be  translated  into  a  difference 
in  electrical  frequency  and  used  to 
deflect  a  pointer  on  a  dial  which  is 
calibrated  in  terms  of  volume.  Any 
change  in  ambient  temperature  or 
humidity  affects  equally  the  natural 
resonance  period  of  Iwdh  the  cyl¬ 
inder  head  being  tested  and  the 
master  cylinder-head  cavity. 

Principle  of  Operation 

If  a  cavity  is  connected  to  an 
open  tube  of  small  cross-.section  as 
compared  to  its  length  and  the 
volume  of  the  tube  is  very  small 
compared  to  the  cavity,  then  the 


air  contained  in  the  volume  of  the 
tube  can  be  considered  as  a  piston. 
Because  of  the  minute  displace¬ 
ments  of  the  air  piston,  it  moves  as 
a  whole.  The  cavity  volume,  whose 
diameter  is  large  compared  with  its 
depth,  will  suffer  compression  and 
expansion  which  will  set  up  a  sonic 
wave.  The  principle  is  similar  to  a 
weight  hanging  on  a  coil  spring. 

A  source  of  sound,  such  as  a 
transducer  energized  by  an  oscilla¬ 
tor.  placed  just  outside  the  tube  or 


FIG.  1— The  doted  oscillatory  tytlem 
operates  at  the  resonant  sonic  Irequency 
oi  the  cavity.  The  discriminator  trans¬ 
lates  the  resonant  Irequency  into  direct 
current  proportional  to  volume  diiler- 
ential  as  compared  with  a  master 
volume 


air  piston  and  driven  at  resonant 
frequency  will  cause  the  cavity  to 
resonate.  If  a  microphone  is  im¬ 
bedded  in  the  cavity  wall,  then  its 
output  will  experience  a  sharp  rise 
when  the  cavity  resonates.  If  two 
cavities,  one  of  known  volume,  are 
opposed,  as  described  previously, 
the  volume  of  the  unknown  cavity 
can  be  measured. 

Automotive  Application 

In  the  use  of  the  volume  compar¬ 
ator  for  automotive  application, 
each  engine  block  head  slides  upside 
down  on  hardened  slides  on  to  a 
fixture  table.  The  engine  head 
slides  into  a  predetermined  location 
adjacent  to  a  master  cylinder  head. 
Pushing  a  button  on  the  control 
panel  energizes  an  electric  air  valve 
and  loads  a  hydraulic  piston  which 
clamps  the  head  against  transducer 
plates,  thus  cutting  off  the  cavities. 

The  setup  for  testing  an  individ¬ 
ual  cavity  is  shown  in  Fig.  1.  The 
transducer  plates  are  made  of  steel. 
Imbedded  in  the  plates  opposite  the 
center  of  each  cylinder-head  depres¬ 
sion  are  adjustable-length  sonic  pis¬ 
ton  throats,  4,  6  or  8  as  required. 
Back  of  each  piston  throat  is  a 
transducer  encased  in  a  sound-ab¬ 
sorbing  housing.  Adjacent  to  the 
.sonic  piston  throats  are  micro¬ 
phones  also  imbedded  in  the  trans¬ 
ducer  plates.  Either  4,  6  or  8  mi¬ 
crophones  are  used  depending  on 
the  number  of  cylinders  in  the  head. 

A  stepper  selector  switch  com- 
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Volume  comparator  in  use  on  the  assembly  line  oi  the  Rocket  enqine  plant  oi  the  Oldsmoblle  Dieision  oi  General  Motors.  Cylinder- 
head  coTities  are  held  to  a  tolerance  oi  plus  or  minus  one  cubic  centimeter 


pares  the  sonic  resonant  frequency 
of  each  cylinder-head  cavity  in  turn 
against  the  sonic  resonant  fre¬ 
quency  of  the  master  tylinder-head 
cavity.  The  difference  in  frequen¬ 
cies,  if  beyond  tolerance,  is  indi¬ 
cated  by  HIGH  or  LOW  lights  supple¬ 
mented  by  a  dial  indication  in  terms 
of  some  deviation  from  master 
c.vjinder-head  cavity  volume. 

Operating  Procedure 

To  start  the  operation  of  the  com¬ 
parator,  a  start  button  is  depressed 
which  causes  the  selector  switch  to 
connect  the  master  cavity  to  the 
oscillator  assembly.  This  operation 
permits  a  zero  adjust  of  the  instru¬ 
ment. 

After  a  period  of  about  two  sec¬ 
onds,  automatic  operation  starts  for 
comparing  each  cylinder  cavity  in 
turn  with  the  master  cavity.  Within 
one-half  to  one  second,  the  dis¬ 
criminator  circuit  compares  the 
frequency  of  the  voltage  from  the 
cylinder  being  tested  to  that  of  the 
master  cylinder.  If  the  difference 
is  within  tolerance,  the  selector 
switch  automatically  moves  on  to 
the  next  cylinder  head  to  be  tested. 


The  operation  is  repeated  until  all 
the  cylinder  heads  have  been  tested 
or  until  one  is  found  beyond  volume 
tolerance.  A  signal  light  shows 
which  cylinder  head  is  being  tested 
at  the  moment. 

If  a  particular  cylinder  head  is 
beyond  tolerance,  a  sequence  of 
operations  takes  place.  The  selector 
switch  automatically  stops.  The 
signal  light,  indicating  exce.ssive 
negative  or  positive  tolerance  as 
the  case  may  be,  lights.  An  indi¬ 
cating  meter  automatically  indi¬ 
cates  the  amount  of  excess 
volume  tolerance.  The  entire  sys¬ 
tem  remains  in  standby  position 
until  the  inspector  makes  the  de¬ 
cision  about  the  particular  cylinder 
head  and  restarts  the  system  by 
pressing  down  on  the  advance 
button. 

After  a  cycle  of  operation  is  com¬ 
pleted,  approximately  eight  seconds 
total  time  for  six  cylinders  if  they 
are  within  tolerance,  the  selector 
switch  stops  at  its  original  position 
and  is  ready  for  zero  checking  be¬ 
fore  inspecting  another  engine 
head. 

In  the  event  there  is  a  production 


requirement  involving  double  toler¬ 
ances,  one  tolerance  between  any 
two  cavities  in  a  given  head  and  a 
second  tolerance  between  the  cav¬ 
ities  of  any  two  different  heads,  an 
electronic  memory  circuit  may  be 
added.  In  this  case,  when  either 
tolerance  requirement  is  violated, 
the  system  remains  in  standby 
until  the  inspector  restarts  the  sys¬ 
tem  by  pressing  the  advance  but¬ 
ton. 

The  instrument  can  be  stopped  or 
moved  on  to  any  cylinder  position 
to  let  the  indicating  meter  indicate 
the  actual  difference  in  volume  as 
compared  with  the  master  cylinder- 
head  cavity  by  holding  a  manual 
button  until  the  desired  cylinder 
cavity  is  connected. 

The  Cavitometer,  manufactured 
by  Poole  Manufacturing  Engineers 
of  Dallas,  Texas,  will  inspect  cylin¬ 
der  heads  at  about  two  seconds  per 
cylinder  if  they  are  within  toler¬ 
ance.  Six  seconds  are  required  for 
the  operator  to  take  a  cylinder  head 
off  the  rack  and  place  another  one 
on.  Six-cylinder  heads  can  be  in¬ 
spected  at  the  rate  of  about  180  per 
hour — R.K.J. 
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Modified  Butterfly 


FIG.  2  — Typical  toUd-rotor  «emi-bult*rily  (leit)  and  modified  Teriion  (riqht)  need  in  converter  to  increaie  the  frequency  range  to 

cover  the  470  to  890-mc  uhf-tv  bond 


The  possibility  of  an  eventual 
opening  of  uhf  television  chan¬ 
nels  in  this  country  has  stimulated 
a  number  of  research  programs 
seeking  new  and  better  techniques 
for  adapting  present-day  vhf  re¬ 
ceivers  for  uhf  reception.  One  such 
program  resulted  in  the  develop¬ 
ment  of  the  continuous  tuning 
converter  to  be  described. 

Figure  1  shows  a  block  diagram 
of  a  complefti  uhf  tuner.  The  three 
essential  portions  of  the  tuner  are 
the  oscillator  circuit,  the  mixer  cir¬ 
cuit  and  the  i-f  amplifier.  A  de¬ 
velopmental  7-pin  miniature-based 
version  of  the  6F4  (since  desig¬ 
nated  as  type  6AF4)  was  chosen  as 
the  most  likely  usable  oscillator 
tube  to  be  available  and  commer¬ 
cially  practical  for  use  in  this 
tuner.  The  only  practical  mixer  for 
the  uhf  range  was  considered  to  be 
a  germanium  crystal  diode.  Triode 
mixers  are  generally  inferior  to 
crystals  at  frequencies  above  about 
500  me. 

No  r-f  amplifier  is  included  be¬ 
cause  of  the  lack  of  a  satisfactory 
tube  for  commercial  use.  If  such 
a  tube  should  become  available,  it 
might  then  profitably  be  incor¬ 
porated  into  the  tuner  design. 

Tuned  Circuit  Design 

The  primary  requirements  of  a 
tuned  circuit  design  are  range  and 


FIG.  1 — Block  diagram  of  uhf  converter.  Present  FCC  allocation  plans  indicate 
desirability  of  using  vhf  channel  S  or  chonnel  6  for  first  i-f 


Photogroph  of  uhf-tv  converter  tandem  oscillator-mixer  and  dial  drive.  Complete  con¬ 
verter  contains  components  shown  plus  appropriate  shielding  and  power  supply, 
and  eoseode  amplifier  for  converted  i-i  signals 
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UHF-TV  Converter 


Converts  uhf  signals  to  vhf  for  reception  on  existing  television  receivers.  Modified 
butterfly  tuned  circuits  provide  good  tuning  linearity  with  low  noise  figure  and  excellent 
high-frequency  oscillator  stability  over  f7()  to  890-inc  uhf-tv  frequency  range 
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stability.  Both  of  these  factors  are 
more  critical  for  the  oscillator  cir¬ 
cuit  than  for  the  mixer. 

The  oscillator  tuned  circuit  range 
is  important  because  the  oscillator 
tube  has  a  lower  resonant  fre¬ 
quency  than  the  crystal  diode,  and 
becau.se  the  high-impedance  tube 
must  be  connected  to  the  high- 
impedance  points  of  the  oscillator 
circuit  while  the  crystal,  represent¬ 
ing  an  impedance  of  two  to  three 
hundred  ohms,  is  tapped  down  on 
the  mixer  circuit.  The  wide  range 
required  makes  both  inductance 
and  capacitance  variation  desirable. 

Since  the  i-f  bandwidth  is  much 
less  than  the  r-f  bandwidth,  the 
stability  of  the  oscillator  circuit  is 
more  important  than  that  of  the 
mixer.  Stability,  both  thermal  and 
mechanical,  in  a  unit  of  this  type 
is  a  function  both  of  the  basic 


FIG.  3 — Complete  auembled  oeciUator 
unit 
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design  of  the  circuit  and  of  the 
materials  of  which  it  is  made. 
Electrical  and  mechanical  design 
cannot  be  considered  .separately. 

It  was  early  decided  to  u.se  wide- 
range  continuously-tuned  noncon¬ 
tacting  resonators.  The  maximum 
obtainable  inductance  variation  is 
desirable  to  minimize  mixer  band¬ 
width  variations.  The  familiar  semi¬ 
butterfly  approach  was  used. 

A  typical  solid  rotor  semi-butter¬ 
fly  is  shown  at  left  in  Fig.  2.  The 
rotor  is  a  solid  metallic  -semi- 
cylinder.  The  stator  consists  of  a 
cylindrical  metallic  ring  with  a 
slot  near  the  top  plus  two  end  plates 
at  each  end  as  shown.  The  rotor 
revolves  inside  the  stator  with  a 
smitll  clearance  between  the  ends 
of  the  rotor  and  the  end  plates  at¬ 
tached  to  the  stator.  The  points  of 
connection  to  the  circuit  are  at  the 


top  of  the  stator  across  the  slot. 

In  the  low-frequency  position  the 
rotor  is  turned  upward.  A  capac¬ 
itance  exists  from  each  side  of  the 
stator  to  the  rotor  through  the 
smalt  air  gap  between  the  rotor 
and  the  stator  loop  and  between 
the  rotor  and  the  end  plates.  These 
two  capacitances  in  series  form  the 
tank  capacitance.  The  inductance 
of  the  circuit  is  essentially  that  of 
the  lower  portion  of  the  stator  loop 
since  the  upper  portion  is  mag¬ 
netically  shielded  by  the  rotor  and 
the  end  plates.  In  this  position  the 
inductance  and  capacitance  are 
both  at  their  maximum  values.  As 
the  rotor  is  turned  somewhat,  as 
shown  in  Fig.  2,  the  effective 
capa<;itance  area  is  decreased,  de¬ 
creasing  the  total  tank  capacitance. 
The  total  circuit  inductance  is  de- 
crea.sed  because  the  rotor  now 


FIG.  4 — Dliasiemblad  rirw  oi  otciUotor.  Slolot  coniisM  oi  tUvarad  ana  on  Insida 
oi  qlait-bondad  mica  houiinq 

n 


FIG.  S — Assembled  view  oi  mixer  used 
in  uhl-tv  converter 

obstructs  the  magnetic  field  of  the 
inductance  loop  portion  of  the 
stator.  The  upper  portion  of  the 
stator  is  still  magnetically  shielded 
by  the  end  plates  to  some  degree. 
At  the  highest  frequency,  with  the 
rotor  in  its  lowest  position,  the  in¬ 
ductance  loop  of  the  stator  is  com¬ 
pletely  shielded  by  the  rotor  for 
minimum  inductance,  capacitance 
also  being  at  a  minimum. 

A  slight  modification  of  the  semi¬ 
butterfly  will  serve  further  to 
increase  the  inductance  variation, 
as  shown  at  right  in  Fig.  2. 

By  removing  the  portions  of  the 
inductance  loop  shown,  the  low- 
frequency  inductance  is  substan¬ 
tially  increased,  while  the  capaci¬ 
tance  is  not  affected.  In  the 
high-frequency  position,  due  to  the 
shielding  effect  of  the  rotor,  varia¬ 
tions  in  the  width  of  the  stator 
inductance  loop  have  only  a  second- 
order  effect  if  the  gap  between 
rotor  and  stator  is  small. 

The  stator  in  the  modified  ver¬ 
sion  is  a  thin  shell.  The  rotor, 
however,  instead  of  being  es.sen- 
fially  semicylindrical  is  a  solid 
cylinder  with  a  single  transverse 
slot.  No  end  plates  are  used.  In¬ 
ductance  variation  is  obtained  in 
much  the  same  manner  as  pre¬ 
viously.  In  the  low-frequency  posi¬ 
tion  the  slot  on  the  rotor,  which  is 
.somewhat  wider  than  the  narrow 
inductance  loop,  is  adjacent  to  that 
loop.  Because  there  is  sufficient 
space  between  the  slot  and  the  loop, 
the  rotor  causes  little  reduction  in 
inductance  of  the  loop.  The  capac¬ 
itance  is  essentially  that  from  the 
upper  portion  of  the  stator  through 
the  air  gap  to  the  rotor.  In  the 
high-frequency  position  the  induct¬ 
ance  of  the  loop  is  reduced  as  be¬ 


fore,  but  because  the  upper  portion 
of  the  stator  is  largely  obstructed 
by  the  solid  rotor,  its  inductance  is 
low.  The  high-frequency  capac¬ 
itance  is  less  than  that  at  the  low- 
frequency  end  because  with  the  slot 
in  the  upper  portion  the  effective 
capacitance  area  is  less.  Capac¬ 
itance  variation,  though,  is  less 
than  that  of  the  units  previously 
described,  and  the  inductance  varia¬ 
tion  is  greater.  This  is  basically 
the  type  of  resonator  that  has  been 
used  in  the  units  to  be  described. 

Resonator  Materials 

As  was  previously  mentioned, 
one  of  the  most  important  factors 
affecting  the  operation  of  the  res¬ 
onator  is  the  nature  of  the  ma¬ 
terials  of  which  it  is  made.  For 
reasons  both  of  stability  and  pro- 
ducibility,  it  was  decided  to  make 
rotor  and  stator  of  a  glass-bonded 
mica  material  with  silvered  con¬ 
ducting  surfaces.  Figure  3  shows 
an  oscillator  unit  made  in  this 
manner.  Figure  4  is  a  disassembled 
view  of  the  same  oscillator  unit. 
As  can  be  seen,  the  stator  elec¬ 
trically  consists  of  the  silvered 
areas  on  the  inside  and  the  top  of 
the  glass-bonded  mica  stator.  The 
rotor  consists  of  a  slotted  glass- 
bonded  mica  cylinder  entirely 
silvered,  and  with  a  shaft  inserted 
in  place. 

Figure  5  shows  a  mi.\er  unit 
made  in  the  same  manner.  The 
gla.ss-bonded  mica  has  several  ad¬ 
vantages  over  other  materials 
which  might  be  used.  One  is 
stability.  It  has  a  low  moisture 
absorption  and  low  thermal  co¬ 
efficient  of  expansion — approxi¬ 
mately  that  of  .steel.  This  means, 
for  example,  that  in  addition  to  the 
degree  of  stability  expected  from 
such  a  low  coefficient,  .shafts  and 
inserts  may  readily  be  molded  in 
place.  These  materials  can  be 
molded  to  close  tolerances —  ±  1  mil 
is  obtainable.  If  closer  tolerances 
or  shapes  which  cannot  be  molded 
are  required,  the  material  can 
readily  be  machined. 

The  conducting  ‘surfaces  were 
applied  by  means  of  an  air-dry¬ 
ing  conductive  silver  paint  which 
may  be  applied  by  conventional 
printed  circuit  techniques.  Firing- 
on  paints  were  unsatisfactory  be¬ 
cause  the  glass-bonded  mica  would 


not  withstand  the  required  tem¬ 
peratures.  The  best  air-drying 
paints  encountered  to  date  have 
been  found  to  have  conductivities 
of  the  order  of  0.1  to  0.05  of  that 
of  pure  silver.  Consequently,  a  fur¬ 
ther  coating  of  silver  was  electro¬ 
plated  for  improved  conductivity. 
Conventional  plating  techniques 
could  not  be  u.sed  because  the  usual 
acid-copper  bath  attacked  the  glass- 
bonded  mica  base,  and  because  the 
high  current  densities  ordinarily 
used  in  silver  plating  produced  a 
blistering  of  the  silver  paint.  Con¬ 
sequently,  silver  was  directly  plated 
onto  the  conductive  paint  from  a 
cyanide  bath  at  low  current  den¬ 
sities,  with  excellent  results. 

One  important  problem  encoun¬ 
tered  in  the  design  of  these  units 
was  that  of  getting  a  suitable  wear- 
resistant,  rigid  and  accurate  bear¬ 
ing.  One  approach  that  was  tried 
was  the  use  of  a  steel  or  bronze 
sleeve  inserted  into  the  glass- 
bonded  mica  end  cap,  but  a  much 
more  accurate  and  durable  means 
was  found.  Although  the  glass- 
bonded  mica  is  abrasive,  it  ma¬ 
chines  smoothly.  Reamed  holes  in 
the  glass-bonded  mica  end  caps, 
with  the  steel  rotor  shafts  running 
through  them,  were  found  to  pro¬ 
duce  excellent  bearings.  For  ex¬ 
ample,  when  an  attempt  was  made 
to  life-test  an  oscillator  unit  with 
a  motor-driven  rotor  and  an  arm 


FIG.  6 — Calibration  and  warm-up  curToa 
for  converter 
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attached  to  the  shaft  actuating  a 
counter,  after  130,000  revolutions 
the  metal  counter-actuating  arm 
wore  through,  stopping  the  test. 
When  the  oscillator  unit  was  dis¬ 
assembled  and  carefully  inspected 
no  wear  whatsoever  was  noticeable 
on  either  the  shaft  or  the  reamed 
bearing  hole. 

Oscillator  Circuit 

The  o.scillator  unit  is  basically  a 
conventional  balanced  Colpitts  cir¬ 
cuit.  The  plate  blocking  capacitor 
is  formed  by  a  sheet  of  mica  under 
the  plate  contact  mount.  The  grid 
return  is  taken  from  a  low-imped¬ 
ance  point  to  minimize  loading 
effect.s.  The  required  range  of  the 
oscillator  is  361.75  to  775.75  me 
plus  whatever  overlap  and  trim¬ 
ming  range  is  desired.  At  the  high- 
frequency  end  of  the  range  the 
major  portion  of  the  oscillator 
circuit  is  within  the  tube,  which 
means  that  the  resonator  structure 
itself  must  have  a  very  much 
greater  unloaded  range.  A  typical 
tuning  characteristic  is  shown  in 
Fig.  6A.  More  linear  curves  are 
readily  obtained  at  the  expense  of 
range.  For  example,  for  50  me  less 
range  an  almost  linear  curve  may 
be  obtained. 

The  thermal  coefficient  of  fre¬ 
quency  of  these  units  has  been 
found  to  be  essentially  constant 
over  the  tuning  range.  This  means 
that  thermal  drift  is  a  problem  pro¬ 
portional  to  frequency.  Thermal 
coefficients  of  frequency  of  25  parts 
per  million  per  deg  C  have  typi¬ 
cally  been  obtained.  A  typical 
oscillator  warm-up  drift  charac¬ 
teristic  measured  in  the  upper  part 
of  the  range  is  shown  in  Fig.  6B. 
This  curve  was  measured  with  the 
oscillator  unit  in  a  large  enclosure 
maintained  at  a  constant  tempera¬ 
ture.  The  drift  therefore  is  that  of 
the  oscillator  unit  alone.  The  effect 
of  enclosure  may  be  determined 
from  this  drift  and  from  the 
temperature  coefficient  and  the  ri.se 
in  temperature  of  the  oscillator 
enclosure. 

The  mechanical  stability  of  these 
units  has  been  found  to  be  excel¬ 
lent.  This  has  been  most  vividly 
shown  by  the  remarkable  freedom 
from  microphonics.  For  example, 
when  a  complete  tuner  was  placed 
in  a  vhf  receiver  with  a  separate 


flQ.  7 _ CloMup  photograph  ol  oscillator  Inlection  traniformer  (left),  i-1  take.o<i  coU 

(center),  and  antenna  balanced-to-unbalanced  tranelormer  (right) 


.sound  i-f,  slight  microphoiiic  effect 
was  observed.  This,  however,  was 
no  greater  than  that  of  the  vhf 
tuner  of  the  receiver  itself.  In  one 
instance  the  speaker  was  placed 
directly  on  top  of  and  actually 
touching  the  uhf  tuner  with  no 
microphonic  effect.  Of  course  a 
test  made  in  a  nonintercarrier  re¬ 
ceiver  is  far  more  stringent  than 
one  made  in  an  intercarrier  re- 


FIG.  8 — Uncomponsatod  inioction  char- 
actorlsllc 


ceiver  since  any  frerpiency  modula¬ 
tion  of  the  uhf  local  oscillator  in 
the  latter  will  affect  .sound  and  pic¬ 
ture  carrier  equally  and  hence  have 
no  significant  effect  on  the  .sound 
output. 

When  a  complete  tuner  was  con¬ 
nected  to  a  frequency  calibrator 
and  the  frequency  calibrator  ad¬ 
justed  for  zero  beat  with  the  local 
oscillator,  it  was  found  that  pound¬ 
ing  on  top  of  the  unit  produced 
some  frequency  m{)dulation  but  it 
still  remained  within  a  low  audio 
beat. 

Mixer  Circuit 

The  tuning  range  required  for 
the  mixer  circuit,  if  this  circuit  is 
tuned  to  a  frequency  between  pic¬ 
ture  carrier  and  sound  carrier,  is 
approximately  472  to  886  me.  This 


range,  being  different  from  that  of 
the  oscillator,  calls  for  different 
dimensions  than  those  of  the  oscil¬ 
lator  resonator,  but  similar  shapes. 

Since  the  crystal  mixer  is  a  low- 
impe<lance  device  of  the  order  of 
200  to  300  ohms,  a  tap  down  on  the 
high-impedance  tuned  circuit  is  re¬ 
quired.  The  structure  (Fig.  5)  is 
generally  similar  to  that  of  the 
O.scillator.  The  capacitive  tap-down 
circuit  consists  of  three  capacitors 
printed  on  a  sheet  of  mica.  This 
sheet  of  mica  can  be  seen  under¬ 
neath  the  two  metal  plates  to  which 
the  antenna  coupling  transformer 
is  connected.  One  end  of  the  crys¬ 
tal  is  connected  to  the  lug  shown, 
which,  with  a  small  piece  of  mica 
underneath  it,  forms  the  diode  load 
capacitor.  The  other  end  of  the 
crystal  connects  to  a  Incite  block,  the 
purpose  of  which  is  de.scribed  later. 

The  antenna  is  coupled  to  the 
mixer  by  a  balanced-to-unbalanced 
transformer  shown  at  the  right  of 
Fig.  7,  consisting  of  two  bifilar- 
wound  coils.  Each  bifilar  winding 
may  be  considered  as  a  coiled-up 
transmission  line  with  a  charac¬ 
teristic  impedance  of  100  ohms. 

The.se  windings  are  connected  in 
parallel  at  the  unbalanced  50-ohm 
input  end.  and  in  series  at  the  bal¬ 
anced  200-ohm  end  of  each  coil; 
due  to  the  high  unbalanced  in¬ 
ductance  the  impedance  at  the  200- 
ohm  end  is  essentially  balanced. 

The  oscillator  injection  was  ob¬ 
tained  by  using  a  tapered  bal¬ 
anced-to-unbalanced  transformer  to 
couple  from  the  high-impedance 
osscillator  circuit  to  low  resistance 
in  series  with  the  crystal.  This 
resistance,  which  is  approximately 
30  ohms,  is  printed  on  the  previ- 
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FIG.  9-  Schematic  diagram  of  oscillator-mixer  FIG.  10 — Intermediate-frequency  amplifier.  Substituting  newly-developed  66Q7  for 
circuit  12AT7  provides  circuit  with  noise  figure  of  approximotely  6  db 


ously  mentioned  insulating  block, 
which  also  serves  as  one  of  the 
crystal  mounts. 

The  injection  transformer, 
shown  at  the  left  of  Fig.  7,  is  simi¬ 
lar  to  the  previous  one,  except  that 
instead  of  each  bifilar  winding 
having  a  constant  characteristic 
impedance,  the  two  wires  are 
wound  with  slightly  different 
pitches,  causing  the  characteristic 
impedance  to  vary  along  the  length. 
The  windings  are  so  arranged  that 
the  transformer  impedance  is  ap¬ 
proximately  600  ohms  at  the  high- 
impedance  series  end  and  about  30 
ohms  at  the  low-impedance  par¬ 
allel  end.  Because  of  the  high  un¬ 
balanced  inductance,  balance  is  not 
a  problem  at  either  end. 

The  transformer  is  coupled  to 
the  oscillator  by  the  small  capac¬ 
itance  between  its  mounting  and 
the  o.scillator  structure  and  is  con¬ 
nected  at  the  other  end  to  the  re¬ 
sistance  in  series  with  the  crystal. 

An  uncompensated  injection 
characteristic  is  shown  in  Fig.  8. 
This  curve,  which  has  a  range  of 
5  to  1,  shows  a  cyclical  variation 
which  should  be  amenable  to  cor¬ 
rection.  The  absolute  value  of  the 
injection  can  readily  be  varied  by 
changing  the  capacitance  from  the 
injection  transformer  to  the  oscil¬ 
lator. 

The  i-f  take-off  from  the  mixer 
presented  a  problem,  since  with  the 
mixer  arrangement  shown  neither 
side  of  the  crystal  was  grounded 
for  either  r-f  or  i-f.  The  solution 
was  to  use  a  bifilar-wound  coil 
which  acts  as  an  unbalanced  choke 
at  r-f  and  a  short  length  of  trans¬ 
mission  line  at  i-f.  This  length  of 


line  and  an  adjustable  series  in¬ 
ductance  at  the  bottom  of  the  coil 
form  are  the  inductance  elements 
in  the  double-tuned  bottom  capac¬ 
itance-coupled  i-f  input  circuit. 
This  coil  is  shown  in  the  center  of 
Fig.  7. 

Integrated  Tuner 

The  r-f  circuit  schematic  is 
shown  in  Fig.  9.  The  oscillator  cir¬ 
cuit  is  shown  at  the  top  and  the 
mixer  circuit  at  the  bottom.  Be¬ 
tween  the  two  is  the  representation 
of  the  tapered  injection  trans¬ 
former,  showing  the  method  of 
connection  of  the  windings.  The 
antenna-to-mixer  unbalanced-to-bal- 
anced  transformer  is  shown  at  the 
left  of  the  mixer  tank  and  the  i-f 
output  circuit  directly  below  the 
crystal. 

Figure  10  is  the  schematic  of  the 
driven  grounded-grid  or  cascode 
i-f  amplifier.  A  12AT7  has  been 
used  in  this  work,  but  the  newly 
developed  6BQ7  which  is  designed 
specifically  for  use  in  a  circuit  of 
this  type  is  apt  to  have  a  noise  fig¬ 
ure  of  two  or  three  db  less.  The 
output  circuit  is  a  double-tuned 
bottom  capacitance-coupled  circuit. 
The  primary  purpose  of  the  low- 
pass  filter  in  the  output  of  the  i-f 
amplifier  is  to  eliminate  the  vhf 
receiver  local  oscillator  frequency 
and  its  harmonica  from  the  mixer 
circuit,  where  small  amounts  of 
such  extraneous  signals  would  pro¬ 
duce  spurious  responses. 

The  purpose  of  the  high-pass 
filter,  shown  between  the  antenna 
and  the  r-f  transformer  in  Fig. 
1,  is  to  get  added  rejection  to 
undesired  low-frequency  signals. 


such  as  those  of  vhf  stations,  be¬ 
yond  that  rejection  due  to  the 
selectivity  of  the  mixer  circuit  and 
the  essentially  broad-band  r-f  cou¬ 
pling  transformer. 

Performance 

With  the  unit  as  described,  noise 
figures  of  approximately  22  db  have 
been  obtained.  With  a  somewhat 
modified  design  having  a  broad¬ 
band  r-f  circuit,  noise  figures  of 
approximately  17  db  were  obtained. 

The  12AT7  i-f  circuit  has  been 
found  to  have  a  noise  figure  of  ap¬ 
proximately  8  db.  The  use  of  a 
6BQ7  in  place  of  the  12AT7  may 
be  expected  to  reduce  the  i-f  noise 
figure  by  about  3  db  and  the  overall 
noise  figure  by  about  2  db. 

Due  to  the  fact  that  only  one 
tuned  circuit  was  used  ahead  of 
the  oscillator  in  this  tuner,  local 
oscillator  radiation  has  been  a 
problem.  The  obvious  solution  and 
one  which  eventually  will  be  re¬ 
quired  is  the  use  of  a  double-tuned 
resonator  in  the  mixer  circuit. 

In  a  unit  of  this  type  a  double- 
tuned  input  circuit  can  readily  be 
built  in  one  mechanical  assembly 
to  replace  the  present  single-tuned 
input  circuit.  It  is  expected  that 
the  use  of  this  arrangement  will 
give  satisfactory  oscillator  radia¬ 
tion  performance. 

In  this  paper  it  has  been  at¬ 
tempted  to  describe  several  new 
techniques  useful  in  solving  the 
problems  of  uhf  operation.  We 
have  attempted  to  indicate  the  ad¬ 
vantages  of  these  methods,  and 
have  described  a  completed  tuner 
which  has  been  built  incorporating 
them. 
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Ultrasonic  system  now  used  by  Rural  Radio  Network  permits  relaying  facsimile  newspaper 
from  New  York  to  Ithaca  audience  on  same  f-m  channels  that  provide  audio  programs  up 
to  15  kc.  Suhcarrier  channel  has  also  been  successfully  tested  with  ordinary  voice  mod¬ 
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Communication  by  facsimile 
and  document  duplication  by 
the  use  of  facsimile  scanning  have 
progressed  to  an  advanced  state  of 
utility  and  reliability,  but  the 
growth  of  facsimile  broadcasting 
has  been  stunted  by  a  number  of 
factors. 

Although  the  Federal  Communi¬ 
cations  Commission,  and  their  pred¬ 
ecessors,  have  for  many  years  pro¬ 
vided  frequencies  for  experimental 
facsimile  broadcasting,  it  was  not 
until  July  15,  1048  that  commercial 
facsimile  broadcasts  were  author¬ 
ized,  for  extremely  limited  periods, 
in  place  of  audio  programs  on  f-m 
stations.  Providing  there  was  no 
degradation  of  the  audio  below  10 
kc,  multiplexed  commercial  fac¬ 


simile  programs  were  jiermitted  for 
three  hours  during  normal  listen¬ 
ing  periods'. 

Effective  June  13,  1951,  multi¬ 
plexed  facsimile  became  available 
to  f-m  broadcasters  for  commercial 
programs  on  an  unlimited  time 
basis.  The  modern  development 
demonstrated  before  the  FCC  in 
December  1949,  and  which  influ¬ 
enced  the  recent  ruling,  is  described 
below. 

The  idea  of  putting  both  audio 
and  facsimile  on  the  same  radio-fre¬ 
quency  channel  is  not  new  and  was 
originally  demonstrated  at  5  square 
inches  a  minute  by  Armstrong*,  but 
it  is  not  likely  that  the  techniques 
of  the  earlier  days  would  satisfy 
present  requirements.  Although 


the  1948  rule  of  the  FCC  specified 
no  degradation  of  the  audio  below 
10  kc,  it  was  felt  that  a  truly  satis¬ 
factory  service  could  be  rendered 
only  by  a  system  that  allowed  the 
full  15  kc  of  audio  without  impair¬ 
ment  by  facsimile  on  the  same 
carrier. 

Various  schemes,  including  low- 
percentage  amplitude  modulation 
of  the  radio  carrier,  had  been  sug¬ 
gested.  Some  had  been  tried  suc¬ 
cessfully  in  the  laboratory  but  the 
complication  and  potential  high  cost 
discouraged  further  development. 
It  was  then  decided  to  investigate 
the  possibilities  of  a  very  simple 
•sy.stem  using  an  ultrasonic  fac¬ 
simile-modulated  subcarrier  to  fre- 
quency-modulate  the  radio  trans- 
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FIG.  I — Equipment  ueed  to  multlple'x 
iacilmilo  with  i-m  broadcoating 


General  Dectric  type  417A  radio  receiver  uaed  in  the  type  FR-1  combination  tor 
lound  and  iaciimile 
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mitter  in  the  normal  manner.  It 
was  felt  that  the  low  inherent  dis¬ 
tortion  and  wide  frequency  range 
of  f-m  modulators  and  detectors  of 
conventional  types  might  make 
such  operation  possible  with  a  low 
percentage  of  radio  carrier  modula¬ 
tion.  If  a  relatively  low  facsimile 
level  could  be  used,  the  loss  in  the 
audio  could  be  kept  to  negligible 
proportions  in  this  double  modula¬ 
tion  scheme. 

Standard  broadcast  facsimile  re¬ 
ceiving  equipment  designed  for 
operation  with  a  10-kc  double-side¬ 
band  amplitude-modulated  subcar¬ 
rier  was  tested  with  subcarriers  in 
the  range  between  20  and  30  kc  and 
satisfactory  results  were  obtained. 
Since  it  appeared  that  little  except 
complication  could  be  gained  by  al¬ 
tering  the  type  of  modulation,  a 
subcarrier  of  25  kc  with  double¬ 
sideband  amplitude  modulation  was 
selected  for  the  system.  Laboratory 
tests  were  conducted  using  a  Meas¬ 
urements  Corp.  Model  78  f-m 
standard  signal  generator  as  a  sim¬ 
ulated  broadcast  station.  Audio 
program  signals  received  on  a  Pilo- 
tuner  at  the  laboratory  from 
WQXR-FM  were  amplified,  high- 
frequency  pre-emphasized  and  low- 
pass  filtered  to  a  top  of  approxi¬ 
mately  16  kc.  These  audio  signals 
were  combined  with  the  facsimile- 
modulated  25-kc  subcarrier  in  a 
simple  resistance  mixing  pad  after 
the  facsimile  signals  had  passed 
through  a  bandpass  20-to-30-kc 
filter.  The  combination  output  of 
the  mixing  pad  was  used  to  modu¬ 
late  the  f-m  signal  generator. 

At  the  receiver,  the  output  of  the 
discriminator  (before  the  de-em¬ 
phasis  network)  was  fed  to  a  high- 


pass  filter  and  amplifier  and  thence 
to  the  regular  facsimile  recording 
equipment.  Various  relative  audio 
and  facsimile  levels  were  tested. 
Satisfactory  facsimile  recordings 
were  made  with  full-black  radio¬ 
carrier  facsimile  deviation  as  low  as 
400  cycles  and  with  simultaneous 
audio  deviation  of  75  kc.  Facsimile 
black  deviations  as  high  as  10  kc 
could  not  be  audibly  detected  in  the 
output  of  standard  f-m  radio  re¬ 
ceivers. 

Field  Tests 

Bench  demonstration  having 
worked  out  successfully,  the  first 
field  tests  of  the  system  were  con¬ 
ducted  over  Station  VVQXR-FM  in 
New  York  in  September  1948.  A 
full-black  facsimile  deviation  of  5 
kc  was  used,  simultaneously  with  a 
peak  audio  deviation  of  70  kc.  Ob¬ 
servations  on  approximately  120 
f-m  receivers  of  more  than  20  makes 
scattered  throughout  the  city  re¬ 
vealed  no  trace  of  the  facsimile  sig¬ 
nals  in  the  audio  output  of  the 
receivers.  Furthermore,  no  report 
of  any  interference  was  received 
from  the  critical  WQXR-FM  audi¬ 
ence.  Other  field  tests  were  con¬ 
ducted,  with  similar  results,  over 
stations  WFIL-FM  in  Philadelphia. 
WEAW,  Evanston.  111.,  and  WMAQ- 
FM  in  Chicago. 

The  complete  system  for  single 
station  operation  is  shown  in  the 
block  diagram  of  Fig.  1.  The  trans¬ 
mitting  multiplexer  is  shown  in 
greater  detail  in  Fig.  2.  The  fac¬ 
simile  preamplifier  provides  for 
facsimile  full-black  (peak-level)  in¬ 
put  as  low  as  —50  dbm.  This  input 
signal  is  received  as  a  standard 
amplitude-modulated  10-kc  subcar¬ 


rier,  which  is  fed  over  a  wire  line 
or  STL  from  the  facsimile  program 
originating  location  or  studio.  In 
all  cases,  the  multiplexer  is  located 
at  the  radio  transmitter.  It  will  be 
noted  that  audio  as  well  as  the  fac¬ 
simile  signal  are  fed  through  the 
multiplexer  unit.  Sufficient  noise, 
distortion  and  direct  audio  compo¬ 
nents  in  the  20-to-30-kc  region  exist 
in  the  output  of  the  best  of  audio 
equipments  to  necessitate  the  use 
of  the  low-pass  audio  filter.  High- 
frequency  pre-emphasis  of  the 
audio  can  be  accomplished  before 
feed  to  the  multiplexer,  or  in  the 
unit  itself,  since  both  standard  pre¬ 
emphasis  and  flat  plug-in  networks 
are  provided  for  the  audio  ampli¬ 
fier.  Pre-emphasis  after  combina¬ 
tion  with  the  facsimile  signal  is 
not  advisable  since  pre-emphasis 
characteristics  beyond  15  kc  are  not 
normally  specified. 

Upon  installation,  the  audio  sec¬ 
tion  of  the  multiplexer  is  adjusted 
to  a  gain  of  approximately  unity  so 
that  it  can  be  cut  in  or  out  of  the 
transmitter-input  circuit  by  means 
of  patch  cords  or  keys  without  dis¬ 
turbing  the  audio  level.  After 
initial  installation  adjustment,  no 
further  attention  by  the  transmit¬ 
ter  operator  is  required. 

The  principal  requirement  for 
multiplexing  with  the  equipment 
described  is  that  the  transmitter 
be  capable  of  being  modulated  prop¬ 
erly  in  the  20-to-30-kc  region.  It 
is  desirable  for  the  output  of  the 
multiplexer  to  feed  the  grid  of  the 
modulator  tube  directly.  Any  in¬ 
tervening  amplifiers  introduce  the 
possibility  of  intermodulation  dis¬ 
tortion,  causing  interference. 

The  only  equipment  required  to 


FIG.  2 — EMCDlioIi  oi  multiplex  ticmsmilting  amplifier  uied  to  FIG.  3 — Circuit  diagram  6i  adopter  omplilier  used  between  i-m 
combine  faciimile  and  lound  receiver  and  itandard  iaciimile  recorder 
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adapt  a  standard  combination 
sound-and-facsimile  receiver  to 
multiplex  operation  is  the  adapter 
amplifier  shown  in  Fig.  3.  The  unit 
is  designed  to  plug  into  a  connector 
on  the  back  of  a  GE  417A  radio 
receiver  used  in  the  typ)e  FR-1  com¬ 
bination  sound  and  facsimile  re¬ 
ceiver  illustrated.  The  adapter 
amplifier  operates  successfully  with 
other  receivers,  its  output  circuit 
being  completed  through  a  3,000- 
ohm  resistor  in  the  RA-3  facsimile 
recorder  amplifier  used  to  supply 
the  marking  current.  Total  power 
required  from  the  417A  receiver  for 
the  single  miniature  tube  is  0.3 
ampere  at  6.3  volts  and  2  to  5  mil- 
liamperes  at  100  to  300  volts. 

Filter  Construction 

The  band-pass  input  filter  (18  to 
32  kc)  is  assembled  from  available 
radio-frequency  chokes  and  20-per¬ 
cent  tolerance  mica  capacitors.  Ac¬ 
ceptable  units  are  flat  within  -rl.5 
db  from  22  to  28  kc  and  down  at 
least  40  db  at  15  kc.  It  was  discov¬ 
ered  early  in  the  development  that 
it  is  of  the  utmost  importance  to 
provide  a  high-pass  or  band-pass 
filter  directly  at  the  output  of  the 
discriminator  in  the  radio  receiver. 
Any  amplifier,  even  a  cathode  fol¬ 
lower,  ahead  of  the  filter  results  in 
sufficient  intermodulation  with  the 
relatively  high-level  audio  signals 
to  make  subsequent  clean  separa¬ 
tion  impossible  with  any  type  of 
filter.  The  result  is  noisy  sound- 
degraded  facsimile  copy.  The  filter 
shown  opens-up  at  lower  frequen¬ 
cies  so  that  loading  of  the  discrim¬ 
inator  tends  to  become  negligible  in 
the  audio  region. 

Practical  Applications 

Satisfactory  equipment  having 
l)ecome  available,  regular  operation 
of  multiplexed  facsimile  is  increas¬ 
ing.  A  multiplexer  installed  at  sta¬ 
tion  WELD,  Columbus,  Ohio,  in 
1949  is  in  use  on  a  predetermined 
schedule.  A  similar  installation  was 
made  in  the  summer  of  1950  at 
WMC-FM  in  Memphis,  Tenn.  The 
latter  is  used  to  disseminate  infor¬ 
mation  from  a  private  weather 
service  to  planters  in  the  rich 
Mississippi  Valley  cotton-growing 
region  at  distances  up  to  more  than 
100  miles  from  the  f-m  radio  trans¬ 
mitter.  In  all  ca.ses,  it  has  been 


found  that  satisfactory  facsimile 
can  be  recorded  at  any  point  at 
which  good  quality  audio  can  be  re¬ 
ceived,  when  a  facsimile-black  de¬ 
viation  of  3  to  5  kc  is  employed. 
Major  E.  H.  Armstrong  and  his 
staff  have  confirmed  this  observa¬ 
tion  by  means  of  tests  from  his  ex¬ 
perimental  station  KE2XCC  at  Al¬ 
pine,  X.  J.,  to  receivers  located  at 
such  points  as  Poughkeepsie  and 
West  Hampton,  Long  Island,  X.  Y. 

Relayed  Multiplex 

The  po.ssibility  of  satisfactory 
radio  relay  multiplex  operation  in¬ 
spired  further  laboratory  experi¬ 
mentation  and  field  tests  in  the 
latter  part  of  1950  and  early  1951. 
Two  multiplexer  units  similar  to 
the  type  described  were  con¬ 
structed,  but  with  the  heterodyning 
modulator  and  oscillator  eliminated 
and  a  good  20-  to  30-kc  band-pass 
filter  designed  to  work  out  of  a 
radio  receiver  di.scriminator  substi¬ 
tuted  therefor.  Using  three  type 
78  f-m  signal  generators  and  two 
REL  model  646  radio  receivers  for 
relaying,  two-hop-and-broadcast  re¬ 
lay  operation  was  achieved  in  the 
laboratory.  An  audio  program  was 
relayed  simultaneously  with  the  fac¬ 
simile  transmission.  Thus  encour¬ 
aged,  an  experimental  field  test  was 
arranged  with  .Major  Armstrong 
and  the  Rural  Radio  Xetwork.  This 
network  uses  radio  relay  with  fre¬ 
quency-modulation  broadcast  sta¬ 
tions  for  audio  program  distribu¬ 
tion  throughout  Xew  York  State 
and  northern  Pennsylvania.  Dur¬ 
ing  the  experiments  programs  from 
the  Columbia  University  campus 
were  sent  by  900-mc  STL  to  KE2- 
XCC,  Alpine,  X.  J.  Multiplex  fac¬ 
simile  signals  on  93.1  me  from  Al¬ 
pine  were  picked  up  by  WQAX-FM 
in  Scranton.  Pa.,  and  rebroadcast 
multiplex  on  92.3  with  the  regular 
WQAX-FM  audio  program.  These 
signals  were  received  by  WHCU- 
FM  in  Ithaca,  X.  Y.  and  there  re¬ 
broadcast  multiplex  on  97.3  me  with 
the  regular  VV'HCU-FM  audio  pro¬ 
gram.  Despite  the  marginal  re¬ 
ception  caused  by  the  long  hops 
(Alpine  to  Scranton  is  90  miles  and 
Scranton  to  Ithaca  is  95  miles), 
satisfactory  facsimile  copy  was  re¬ 
corded  in  the  Ithaca  region  a  good 
part  of  the  time. 

.\fter  these  initial  tests,  com¬ 


mercial  broadcast  station  WOR-FM 
operating  at  98.7  me  in  Xorth 
Bergen,  X.  J.  replaced  KE2XCC. 
This  change  necessitated  another 
link,  since  WOR-FM  could  not  be 
received  satisfactorily  in  Scranton 
becau.se  of  adjacent-channel  inter¬ 
ference.  The  fourth  station  was 
WHV'A-FM  on  104.7  me  in  Pough¬ 
keepsie  (transmitter  at  Beacon), 
Xew  York.  The  final  network  in¬ 
cludes  a  wire  line  that  handles  the 
10-kc  amplitude -modulated  sub¬ 
carrier  to  WOR-FM. 

An  MTA-2  multiplexer  at  the 
WOR-FM  transmitter  converts  the 
subcarrier  to  25  kc.  The  facsimile 
signals  are  passed  on  by  MTA-3 
(relay-type)  multiplexers  from 
Beacon  through  the  rest  of  the  net. 
All  links  except  the  Xew  York-to- 
Beacon  hop  are  still  in  the  marginal 
cla.ss.  Reception  is  satisfactory  a 
large  percentage  of  the  time, 
despite  this  serious  handicap. 

The  program  material  prepared 
by  suiiervised  students  at  the  Co¬ 
lumbia  School  of  Journalism  is 
actually  a  miniature  four-page  to 
eight-page  newspaper  consisting  of 
the  news-in-brief,  together  with 
weather  and  market  information  of 
importance  to  the  Rural  Radio  Net¬ 
work  audience  in  New  York  and 
northern  Pennsylvania.  Each  page 
is  9}  X  12  in.  in  size  and  the  four 
pages  are  transmitted  in  a  period 
of  15  minutes.  Photographs  and 
typewritten  and  typeset  printing 
are  pasted  on  make-up  sheets  to¬ 
gether  with  late  weather  maps  sup¬ 
plied  by  the  U.  S.  Weather  Bureau. 
These  made-up  pages  are  wrapped 
around  the  drums  of  the  dual-scan¬ 
ner  FT-3  facsimile  transmitting 
console  and  the  scanners  are  oper¬ 
ated  alternately,  in  the  same  man¬ 
ner  as  dual-record  turntables,  so 
that  there  is  no  reloading  pause  be¬ 
tween  pages. 

The  possibility  of  using  the  mul¬ 
tiplex  relay  net  with  audio  rather 
than  facsimile  has  been  suggested 
for  Civil  Defense  and  similar  appli¬ 
cations.  The  laboratory  relay  set¬ 
up  was  tested  with  a  voice  channel 
and  results  indicated  that  such  oper¬ 
ation  is  perfectly  feasible. 
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Schematic  diagrom  of  puUe  deloy  unit.  Output  pulie  hai  a  width  of  one  ^eec  and  a  peak  ^alue  of  70  volti.  Delay  it  Tariable 
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up  to  several  milliseconds.  These 
delays  are  entirely  satisfactory  for 
Research  and  ^Development  Departmmr  "  applications  not  requiring  high 


Division  of  Urndix  Aviation  Corporation 
Baltimore,  Md. 


Although  there  are  several  meth- 
b  ods  for  obtaining  variable 
pulse  delays,  many  of  them  be¬ 
come  impractical  where  a  number 
of  general  requirements  must  be 
met.  It  is  possible  to  design  a  multi¬ 
vibrator-type  delay'  for  periods  ex¬ 
tending  from  a  few  microseconds 


I23  82-»*S£C  PULSE  SPACING 
CONTROLLED  BT  8076  2 -CPS  OSCILLATOR 


, - 1  I 


VOLTAGE  PEAK 
AT  WHICH 
sawtooth  is 
CUT  OFF 


DELAY  PERIOD  '  I 
0  TO  I2J8^-^SEC  SPACING  CONTROLLED 
BY  AUTOSYN  PHASE  SHIFTER 


FIG.  1 — Baiic  cawtooth  time  delay 


stability  or  calibration  accuracy. 

For  short  periods  of  fixed  delay, 
both  real  and  artificial  delay  lines 
are  generally  satisfactory.  Other 
methods  of  creating  pul.se-type  de¬ 
lays  may  be  considered  such  as  the 
phantastron,’  *  mercury  delay  lines,’ 
and  other  types  wherein  an  ultra¬ 
sonic  delay*  may  be  accomplished. 

One  of  the  requirements  of  such 
a  delay  unit  may  be  to  establish 
pulse  delays  of  the  order  mentioned 
above  while  maintaining  a  calibra¬ 
tion  accuracy  which  is  independent 
of  the  repetition  rate  of  the  refer¬ 
ence  input  pulse.  A  system  which 
may  be  made  reasonably  insensitive 
to  repetition  rate  is  that  used  con¬ 
siderably  in  the  past  several  years 
as  a  means  of  creating  a  pulse  de¬ 
lay.’ 

This  article  is  based  on  a  paper  pre¬ 
sented  at  the  1950  National  Electronics 
Conference.  The  Conference  paper  will 
appear  In  the  NEC  Proceedings, 


A  brief  review  of  the  general 
function  of  such  a  system  is  as  fol¬ 
lows  :  A  delay  reference  input  pulse 
is  made  to  trigger,  simultaneously, 
a  sine-wave  oscillator  circuit  and  a 
sawtooth  generator.  The  oscillator 
feeds  a  0  to  :i60-deg  variable  phase- 
shifting  circuit,  the  output  of  which 
feeds  a  pulse  generator.  The  pulse 
generator  output  consists  of  pulses, 
one  for  each  cycle  of  the  sine-wave 
oscillator.  These  pulses  are  super¬ 
imposed  upon  the  sawtooth  circuit 
and  appear  as  shown  in  Fig.  1. 

By  making  the  sawtooth  gen¬ 
erator  trigger  itself  after  it  reaches 
a  predetermined  peak  value,  saw¬ 
tooth  plus  superimposed  pulse,  and 
by  using  this  peak  trigger  voltage 
to  develop  an  output  pulse,  a  time 
delay  is  realized.  The  time  delay  is 
essentially  equal  to  the  period  of 
the  total  sine-wave  oscillations  rep¬ 
resented  by  the  pulse  spacings  on 
the  sawtooth. 

By  changing  the  point  at  which 
the  sawtooth  generator  triggers  it¬ 
self,  it  is  possible  to  create  a  delay 


100 


October,  1951  —  ELECTRONICS 


Delay  unit  chassis  in  one  position  of  the  double  hinged  reloy 
rock.  Sonro  system  and  helipot  are  in  black  ca^e  at  right 


Delay  unit  chassis  in  alternate  position  showing  counter  in 
center*  fine  and  coarse  serro  autosyns  and  gear  assembly 


for  Rddai  Ranging 


Acc'urute.  cuntinuouiily-variable  or  fixed  pulse  delay  unit  may  be  used  in  radar  ranging, 
navigation,  propagation  studies  and  other  similar  teehniques.  Delay  is  obtained  locally  or 
remotely  with  range  from  a  few  microseconds  to  several  milliseconds  with  a  maximum 

error  of  0.3  microsecond 


which  is  adjustable  in  steps,  each 
step  equal  to  one  cycle  of  the  sine- 
wave  oscillator.  By  virtue  of  the 
phase  shifter  following  the  pulse 
sine-wave  oscillator  circuit  it  is  pos¬ 
sible  to  superimpose  upon  this  saw¬ 
tooth,  pulses  equally  spaced  by  one 
cycle  of  the  sine-wave  following  the 
first  pulse. 

The  first  pulse  at  the  base  of  the 
sawtooth  will  be  spaced  a  period 
from  the  start  of  the  sawtooth  by 
a  0  to  360-deg  value  depending  upon 
the  setting  of  the  phase  shifter. 
By  suitably  adjusting  the  sawtooth 
stopping  point  and  by  setting  the 
phase  shifter  it  is  possible  to  super¬ 
impose  any  number  of  pulse  spac- 
ings  plus  any  part  of  a  pulse  space 
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on  the  sawtooth.  If  the  sawtooth 
cut-off  point  is  made  to  increase 
in  synchronism  with  the  corre¬ 
sponding  sine-wave  phase  shifter, 
the  delay  period  as  indicated  will 
be  continuously  adjustable.  Since 
this  is  accomplished  in  practice  by 
a  mechanical  linkage,  the  unit  is 
referred  to  as  an  electromechanical 
pulse  delay  unit. 

In  a  unit  designed  on  the  fore¬ 
going  basis  the  total  pulse  delay 
accomplished  is  the  same  as  a  num¬ 
ber  of  individual  delays,  all  of 
which  are  not  immediately  appar¬ 
ent.  One  of  the  general  sources  of 
such  individual  delays  results  from 
the  existing  condition  in  all  pulsed 
timing  equipments  that  any  pulse 


must  necessarily  have  a  finite  rise 
period.  The  designer  should  make 
all  pulses  in  the  delay  chain  have 
as  short  a  rise  period  as  possible 
and  the  amplitude  should  be  gener¬ 
ous  in  all  cases  to  reduce  the  total 
delay  in  any  system  and  the  trig¬ 
gering  action  sensitivity  to  ampli¬ 
tude  variations.  Sensitivity  of  this 
sort  is  often  responsible  for  a  type 
of  annoying  pulse  phase  modulation 
generally  referred  to  as  jitter. 
Long  term  variations  of  the  same 
type  result  in  reset  inaccuracies. 

The  total  delay  effected  by  a  unit 
of  this  type  must  take  into  consid¬ 
eration  the  delay  introduced  by  the 
character  of  the  delay  reference 
input  pulse  and  by  the  effect  of  the 
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FIG.  2 — Input  and  output  wavelormi  for 
outoiyn  photo  tbiiter.  Retultinq  distortion 
it  not  dissipated  until  the  end  of  the  first 
two  cycles 


FIG.  3— Relationship  between  electrical 
error  and  mechanical  error  due  to  the  qear 
train  of  the  counter 


FIG.  4 — Stable  and  adjustable  pulse  gen¬ 
erator  consisting  of  two  delay  units  con¬ 
nected  back  to  back 


FIG.  5 — Total  calibration  error  of  a  typical 
delay  unit  over  a  range  of  3714.6  micro¬ 
seconds  plotted  at  each  autosyn  rerolution 
except  for  the  two  points  indicated.  The 
two  delay-error  points  shown  were  plotted 
from  more  frequent  readings 


FIG.  6— An  automatically  traced  error 
curre  for  a  carefully  balanced  and  adjusted 
unit  over  a  500  to  2,500-microsecond  delay 


delayed  output  pul.se  characteris¬ 
tic  upon  the  circuit  to  which  the 
unit  is  connected.  The  total  unit 
delay  in  micro.seconds  for  a  Kiven 
control  setting  may  be  expressed  as 
[)  =  d  -  k  -ir  III  ^  10"  :560/  (  6  4-  s) 
where 

d  is  the  delay  in  microseconds  due 
to  the  character  of  the  input 
pulse,  the  effect  of  the  output 
pulse  on  the  driven  circuit  and 
the  delay  caused  by  triggering 
characteristics  within  the  circuit 
»  is  the  phase  angle  due  to  sine- 
wave  oscillator  phase  shifter 
P  is  the  total  degrees  of  sine- wave 
oscillator  duration  between  second 
and  last  pul.ses  on  sawtooth,  (see 
Fig.  1  and  5.) 

f  is  the  sine-wave  oscillator  fre¬ 
quency  in  cycles 

k  is  the  additional  delay,  positive 
or  negative,  created  by  waveform 
distortion  of  the  initial  cycles  fol¬ 
lowing  triggering  of  the  sine- 
wave  oscillator,  (see  Fig.  2  and  (5.) 
m  is  the  delay  due  to  errors  in  the 
mechanical  system 

As  shown  in  Fig.  2,  the  o.scilla- 
tor  output  is  clean  and  harmonic 
free  following  the  initial  time  t. 
and  should  have  a  total  harmonic 
distortion  of  less  than  1%.  The 
sharp  wave  front  caused  by  start¬ 
ing  the  sine  wave  creates  a  wave¬ 
form  distortion  following  the  auto¬ 
syn  phase  shifter  that  is  not  dissi¬ 
pated  until  after  the  first  two  cycles 
at  least,  also  shown  in  Fig.  2.  De¬ 
pending  upon  the  adjustment  of 
the  phase  shifter,  the  total  delay 
adjustment  for  delays  less  than  the 
first  two  cycles  will  not  have  correct 
angular  agreement  and  k  will  ei¬ 
ther  be  a  plus  or  a  minus  value. 
A  linear  calibration  cannot  be  made 
for  delays  appreciably  less  than 
360  /isec,  although  the  unit  is 
capable  of  about  a  30-/isec  mini¬ 
mum  delay.  A  variation  in  the 
phase  balance  of  the  90-deg  phase 
shifter  by  a  value  of  1  deg  will 
create  an  error  of  ±0.4  /csec.  For 
delays  extending  beyond  the  region 
of  distortion  shown  in  Fig.  2,  k 
may  be  neglected. 

Design  Limitations 

There  are  some  obvious  limita¬ 
tions  to  the  arrangement  as  de¬ 
scribed.  The  method  requires  a 
very  stable  sine-wave  oscillator  and 
a  faithful  sine-wave  phase  shifter.' 
The  method  also  requires  a  rigid 
means  of  developing  pul.ses  from 
the  sine-wave  oscillator  which  are 
phase  locked  to  the  sine-wave  oscil¬ 
lator.  Increasing  the  delay  period 


accentuates  the.se  requirements. 

limitation  is  presented  by  the 
maximum  amplitude  of  linear  saw¬ 
tooth  that  may  be  generated.  This 
maximum  amplitude  determines  the 
minimum  sawtooth  pulse  spacing 
which  may  be  accommodated  on 
the  sawtooth  without  danger  of  am¬ 
biguous  pulse  selection.  This  in 
turn  determines  the  frequency  of 
the  sine-wave  oscillator. 

For  the  unit  described  here,  the 
sine-wave  oscillator  operates  at 
8,076.2  cycles  resulting  in  a  voltage 
separation  on  the  sawtooth  of  ap¬ 
proximately  3.5  volts.  This  repre¬ 
sents  a  peak  sawtooth  voltage  of 
3.5  X  40  or  140  for  the  maximum 
delay  of  40  pulse  spaces  and  is  the 
condition  for  a  delay  of  approxi¬ 
mately  5,000  ,nsec.  The  delay  is 
readily  accomplished  with  minia¬ 
ture  vacuum  tubes  and  low  supply 
voltages. 

Sine-Wave  Oscillator 

The  sine-wave  oscillator  shown 
in  the  circuit  diagram  is  a  pulsed 
Hartley  type.  It  is  rendered  opera¬ 
tive  by  removing  the  impedance  of 
a  cathode-follower-type  clamp  from 
across  its  tank  circuit  as  soon  as  a 
reference  input  pulse  is  applied  to 
the  unit.  The  oscillator  feedback 
network  is  adjusted  to  maintain  a 
sine-wave  oscillation  at  the  peak  di¬ 
rect  voltage  determined  by  the  en¬ 
ergy  stored  in  the  inductance  at  the 
time  of  release.  The  oscillator  is 
made  inoperative  by  replacing  the 
oscillator  clamp  acro.ss  it  at  the  end 
of  the  delay  period.  . 

To  obtain  both  short  and  long¬ 
term  stability  the  o.scillator  is  ar¬ 
ranged  to  include  a  high-Q  inductor, 
well  shielded  and  rigidly  mounted 
within  a  magnetic  shield.  Tem¬ 
perature  compensation  is  provided. 
The  90-deg  phase-shifter  circuit 
is  utilized  primarily  because  it  re¬ 
quires  only  one  R  and  one  C  and  is 
less  critical  to  adjust. 

The  variable  0  to  360-deg  phase 
shifter  is  the  familiar  autosyn.* 
Many  phase  shifters  of  this  sort 
utilize  a  rotating  capacitor.*  By  the 
use  of  the  autosyn,  a  low  impedance 
results  at  the  sirte-wave  oscillator 
frequency  plus  relatively  high-level 
ojieration.  These  characteristics 
are  desirable  in  order  to  reduce  the 
total  tube  requirements.  The  phase 
accuracy  of  the  arrangement  can 
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be  made  to  be  of  the  order  of  10 
minutes. 

Use  of  the  Multiar 

In  order  to  phase-lock  the  pulses 
to  the  sine-wave  output  of  the  auto- 
syn  phase  shifter,  a  form  of  mul¬ 
tiar  is  used.  The  multiar  has  the 
advantage  of  being  regenerative 
for  voltage  increments  of  one  sign 
and  insensitive  to  those  of  opposite 
sign.  This  creates  a  situation 
where,  as  the  sign  of  the  voltage 
changes  through  zero,  the  circuit 
becomes  immediately  operative. 

In  the  multiar  circuit  shown, 
the  conduction  which  triggers 
Vw,  is  obtained  when  the  sine- 
wave  input  is  going  from  positive 
to  negative  with  respect  to  ground. 

The  method  described  performs 
well  enough  to  be  satisfactory.  The 
multiar  output  pulse  drives  a  con¬ 
ventional  pulse  generator  which 
functions  to  maintain  both  a  con¬ 
stant  level  output  and  a  low-impe¬ 
dance  pulse  source  to  feed  the 
pulses  to  the  sawtooth  generator. 

The  sawtooth  generator  utilizes 
a  single  feedback  follower  to  pro¬ 
vide  a  linear  charging  current  for 
the  sawtooth  capacitor.  The  line¬ 
arity  resulting  is  of  the  order  of 
one-tenth  of  one  percent.  Precision 
resistors  and  capacitors  are  used  in 
the  circuit. 

A  triode  may  be  used  instead  of 
a  selector  diode.  There  is  a  greater 
stability  in  the  cut-off  characteris¬ 
tics  of  a  biased  diode  which  reduces 
the  hazards  of  pulse  skipping. 

A  second  conventional  parallel- 
triggered  blocking  oscillator  type 
of  pulse  generator  provides  an  out¬ 
put  pulse.  The  pulse  is  shaped  and 
made  available  as  either  a  positive 
or  negative  pulse  to  feed  a  90-ohm 
line. 

To  provide  rigid  synchronization 
of  the  triggered  functions  in  the 
circuit,  an  Eccles-Jordan  bistable 
type  of  biased  multivibrator*  is  ren¬ 
dered  conducting  in  one  direction 
by  the  delay  reference  input  pulse. 
This  is  referred  \o  as  a  gate  cir¬ 
cuit  and  it  remains  conducting  un¬ 
til  one  delay  period  has  been  com¬ 
pleted.  The  output  pulse  resulting 
from  the  delay  function  triggers 
the  Eccles-Jordan  circuit  back  to  its 
original  position  to  await  the  next 
delay  reference  input  pulse.  The 
gate  circuit  control  to  the  sine- 


wave  oscillator  and  sawtooth  is  ac¬ 
complished  by  means  of  a  cathode 
follower  to  minimize  loading  effects 
on  the  gate  circuit. 

The  smallest  disturbance  to  any 
part  of  the  circuit  is  likely  to  af¬ 
fect  the  stability  and  hence  the 
accuracy.  Since  in  order  to  operate 
and  calibrate  it  is  necessary  to  ob¬ 
serve  circuit  functions,  two  fol¬ 
lower  tuljes  are  built  into  the  unit 
as  nonloading  test  connections. 
The  follower  tubes  allow  e.xamina- 
tion  of  the  sawtooth  and  the 
8,076.2-kc  derived  blocking-oscilla¬ 
tor  output  pulse. 

Unit  Construction 

The  chassis  is  mounted  in  a  tem¬ 
perature-controlled  oven  so  that  all 
thermosensitive  components  asso¬ 
ciated  with  the  accuracy  of  the  de¬ 
lay  are  kept  at  a  constant  tempera¬ 
ture.  To  improve  the  uniformity  of 
component  temperature,  a  small  air 
circulator  is  incorporated  within 
the  oven. 

The  unit  uses  16  miniature-type 
vacuum  tubes  and  is  arranged  to 
provide  complete  accessibility  as  a 
relay  rack-mounted  unit. 

The  front  panel  hinges  outward 
exposing  first  the  vacuum  tubes  and 
adjustments.  The  component  side 
of  the  chassis  and  the  oven  is 
available  by  hinging  back  the  oven 
cover.  Complete  hinge-out  of  the 
chassis  and  dust  cover  makes  the 
cable  connectors  accessible. 

By  utilizing  a  counter  and  suit¬ 
able  gearing,  it  is  possible  to  ar¬ 
range  a  means  of  directly  reading 
the  delay  period  to  which  the  unit 
is  adjusted.  Accuracy  of  the  read¬ 
ing  depends  upon  the  accuracy  of 
the  gearing  between  the  counter 
indicator  and  the  delay  control 
shaft.  The  accuracy  is  e.xcellent 
with  precision  gearing.  The  error 
curve  for  a  120-/isec  section  of  the 
total  delay  range  is  shown  super¬ 
imposed  upon  the  gear  error  in  Fig. 
3.  The  long-period  cyclic  gear  error 
as  indicated  by  the  dotted  line  may 
be  attributed  to  a  large  gear  in  the 
mechanical  part  of  the  system. 
The  short-period  cyclic  error  may 
be  attributed  to  a  smaller  gear  and 
other  mechanical  errors. 

The  linearity  of  the  unit  as  a 
function  of  the  position  of  the  con¬ 
trol  shaft  is  degraded  by  the  “run 
out”  in  the  gearing  driving  the  in¬ 


dicator  but  is  a  minor  factor.  By 
careful  balancing  of  the  90-deg. 
phase  shifter,  the  measured  results 
shown  in  Fig.  6  may  be  obtained. 
Here,  the  gear-train  error  becomes 
predominant. 

Remote  Control 

The  unit  may  be  operated  re¬ 
motely  by  a  servo  system  compris¬ 
ing  a  coarse  and  fine  autusyn  sys¬ 
tem  which  is  designed  as  an 
integral  part  of  the  unit.  The  er¬ 
ror  curve  of  Fig.  3  does  not  take 
into  account  the  errors  in  the  servo 
system.  These  errors  must  be  added 
algebraically  to  the  results  obtained 
with  direct  control  of  the  unit. 

Units  of  the  type  described  are 
applicable  in  radar  ranging,  naviga¬ 
tion,  propagation  studies,  coding, 
and  other  similar  techniques.  A 
novel  application  is  the  use  of  two 
such  units  to  trigger  each  other 
to  form  a  very  stable  pulse  genera¬ 
tor  as  shown  in  Fig.  4.  In  this 
arrangement  the  pulse  output 
period  is  equal  to  D,  -t-  D,  and  may 
be  varied  by  changing  the  period 
of  either  or  both  of  the  delays.  It 
is  necessary  to  start  the  action  by 
causing  either  of  the  units  to  gen¬ 
erate  a  pulse.  If  either  of  the  units 
fail  to  deliver  a  pulse,  the  oscilla¬ 
tion  ceases.  The  probability  of  fail¬ 
ure  during  normal  operation  is  so 
remote  as  to  be  insignificant. 

The  successful  development  of 
the  unit  described  is  due  to  the  con¬ 
tributing  efforts  of  H.  A.  Straus. 
J.  M.  Miller,  Jr.,  C.  G.  McMullen. 
E.  C.  Nunn,  E.  L.  Gray,  W.  G. 
Chenoweth  and  G.  M.  Trinite. 
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FIG.  1— Schematic  ol  Ihyratron  circuit  FIG.  2— Block  diagram  oi  lynchronixed  stroboscope 


Precision  Measurement 


of  Shaft  Speeds 


Acfurafv  witliin  a  fraction  of  one  percent  is  obtained  when  measuring  shaft  speeds  by 
use  of  ‘1-10-cycle  tone  from  station  V  as  standard.  Audio  oscillator  is  synchronized  to 
submultiple  of  4‘40  cycles  and  used  with  thyratron  to  trigger  stroboscope 


By  OLIVER  V.  RILEY 
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Manhattan,  Kansas 


Areskarch  project  concerned 
with  the  design  of  exit  nozzles 
in  a  hot-air  heating  system  required 
the  precision  measurement  of  the 
speed  of  a  cage-type  fan  providing 
the  air  pressure  for  the  system. 
Measurements  of  the  nozzle  veloci¬ 
ties  were  being  conducted  to  a  high 
degree  of  accuracy  and  long-time 
variations  in  the  velocity  were  sus¬ 
pected  as  being  due  to  the  d-c 
motor-driven  fan. 

Ordinary  integrating  tachom¬ 
eters  are  averaging  instruments  by 
nature  and  were  considered  not 
suitable  for  high-accuracy  shaft 
speed  measurements  or  for  disclos¬ 
ing  the  nature  of  any  variation. 
The  d-c  gener.ator  type  of  tachom¬ 
eter  cannot  be  more  reliable  than 
the  meter  readability  or  accuracy. 


therefore  not  much  better  than  one 
percent.  The  ordinary  stroboscope 
is  not  accurate  to  better  than  this; 
thus  it  appears  that  most  conven¬ 
tional  speed-measuring  techniques 
are  not  suitable  for  high  precision 
work. 

Time  Standard 

A  search  for  an  accurate  time 
standard  with  which  to  compare  the 
unknown  shaft  speed  indicated  that 
the  Bureau  of  Standards  station 
WWV  was  the  most  convenient  and 
accurate  standard  available.  The 
440  and  600-cycle  audio  tones  trans¬ 
mitted  on  alternate  5-minute  inter¬ 
vals  are  accurate  to  one  part  in  50 
million. 

The  first  attempt  using  WWV 
was  to  take  the  audio  signal 


through  a  low-pass  filter  to  a  type 
5663  thyratron,  as  shown  in  Fig.  1, 
and  use  the  thyratron  as  a  switch 
across  the  contactor  terminals  of  a 
standard  stroboscope.  The  flashing 
light  of  the  stroboscope  would  then 
monitor  a  chalk  mark  on  the  fan 
pulley.  An  arbitrary  adjustment 
of  the  d-c  motor  speed  to  obtain  sta¬ 
tionary  chalk  mark  positions  allows 
any  drift  in  speed  to  be  determined 
quickly. 

The  .system  asTiescribed  has  two 
faults:  fading  of  the  signal  results 
in  faulty  firing  of  the  stroboscope 
and  the  flashing  rate  is  much 
greater  than  the  shaft  speed  giving 
closely-spaced  multiple  images  of 
the  chalk  mark  on  the  fan  pulley. 
For  example,  a  1,200-rpm  pulley 
speed  and  a  600-cps  flashing  speed 
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Arronq«m«nl  of  equipment  used  lor  measuring  shaft  speed  of  a  cage-type  fan 


would  result  in  30  chalk  mark 
imaKes  on  the  wheel.  This  ambi¬ 
guity  makes  reading  difficult. 

An  audio  oscillator  and  an  oscil¬ 
loscope  were  added  to  the  system 
to  overcome  these  two  faults.  The 
audio  oscillator  provides  the  fly¬ 
wheel  effect  during  signal  fading 
and  the  oscilloscope,  through  the 
medium  of  Lissajous  figures,  pro¬ 
vides  a  convenient  count-down  sys¬ 
tem.  The  resulting  circuit  arrange¬ 
ment  used  is  shown  in  Fig.  2.  Here 
the  receiver  audio  output  signal  is 
fed  through  the  low-pass  filter  to 
the  Y  input  of  the  scope,  while  the 
audio  oscillator  is  used  to  drive  the 
thyratron  contactor  control  and 
the  X  input  of  the  scope. 

Operating  Procedure 

As  an  example  of  operation,  the 
440-cycle  WWV  tone  is  fed  from 
the  receiver  to  the  oscilloscope  and 
a  44-cycle  signal  comes  from  the 
audio  oscillator.  A  10  to  1  Lissa¬ 
jous  pattern  is  obtained  on  the 
oscilloscope  and  is  adjusted  to  sta¬ 
bility  by  synchronizing  the  audio 
oscillator  manually  for  the  proper 
Lissajous  ratio.  The  thyratron  bias 
control  is  adjusted  for  best  opera¬ 
tion  of  the  stroboscope.  The  stro¬ 
boscope  fla.shing  rate  is  then  44  x 
60  =  2,640  flashes  per  minute. 


A  pulley  wheel  rotating  at  880 
rpm  will  have  three  images  of  the 
peripheral  chalk  mark  appearing  at 
equal  angular  intervals.  Assuming 
a  speed  change  of  0.1  percent,  the 
marks  would  creep  0.88  part  of  a 
revolution  in  one  minute.  The  abil¬ 
ity  to  keep  the  audio  oscillator  man¬ 
ually  synchronized  with  the  WW\' 
tone  should  be  much  better  than 
this.  A  frequency  drift  of  one  part 
in  4,400  is  represented  by  the  coin¬ 
cidence  of  wave  cre.st.s  of  the  Lissa¬ 
jous  patterns  at  10-second  inter¬ 
vals.  Manual  adjustment  within 
the.se  limits  is  feasible  with  a  stable 
audio  oscillator;  thus  speed  stabil¬ 
ity  measurements  and  precise  speed 
measurements  are  possible. 

This  system  could  be  consider¬ 
ably  simplified  by  the  attachment  of 
a  small  permanent  bar  magnet  to 
the  rotating  pulley  and  the  use  of  a 
coil  of  wire  placed  near  the  magnet 
path.  This  coil  would  have  a  pulse 
of  voltage  developed  in  it  which 
could  be  applied  directly  to  the 
scope  Y  input.  The  WWV  audio 
tone  could  then  be  applied  directly 
to  the  X  input.  The  shaft  speed 
would  need  to  be  26,400  rpm  for 
a  pulse  to  appear  on  each  complete 
excursion  of  the  trace  along  the  X 
axis.  Should  the  shaft  speed  be 
440  rpm,  the  pulse  would  appear 


only  once  in  60  traversals  of  the 
.sweep.  This  limitation  may  be 
overcome  by  constructing  a  60-tooth 
wheel  and  placing  the  pickup  coil  on 
a  U-shaped  magnet,  the  span  of 
which  is  equal  to  the  slot  span  of 
the  toothed  wheel. 

Another  system  is  to  feed  the  coil 
pulse  voltage  to  the  Y  plates  in  ser¬ 
ies  with  the  440-cps  tone  and  estab¬ 
lish  a  stable  Lissajous  pattern  with 
44  cps  applied  from  the  audio  oscil¬ 
lator  to  the  X  plates.  A  drift  of 
one  rpm  in  pulley  speed  would  cause 
the  voltage  pip  to  move  three  times 
around  the  X  traversal  per  minute. 
Since  the  X  sweep  is  actually  mov¬ 
ing  at  the  rate  of  2,640  traversals 
per  minute  and  the  pickup  feeds  in 
pulses  at  880  ppm,  there  would  be  3 
traversals  per  pulse. 

Interpolation 

Interpolation  of  the  sjjeeds  using 
these  techniques  may  be  done  by 
allowing  the  chalk  mark  image  to 
drift  and  timing  the  rate  of  drift 
with  a  stop  watch  over  long  enough 
intervals  to  minimize  the  operator 
error  on  the  stop  watch.  This 
method  is  applicable  to  narrow 
speed  ranges  about  those  stable 
image  values  obtained  as  an  integ¬ 
ral  submultiple  of  the  440  and  600- 
cycle  tones. 
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IN  THE  DESIGN  of  head-end  tuners 
for  television  receivers,  there 
are  two  important  reasons  why  an 
r-f  amplifier  stage  is  usually  in¬ 
cluded.  The  first  reason  is  to  im¬ 
prove  the  receiver’s  noise  figure, 
or  ability  to  pick  up  weak  signals. 
The  second  is  to  isolate  or  shield  the 
local  oscillator  from  the  antenna. 

Tuners  for  the  uhf  band  of  470  to 
890  me  will  probably  employ  crystal 
mixers  which  intrinsically  have 
quite  good  noise  performance.  How¬ 
ever,  where  the  .service  range  may 
be  limited  by  low  transmitter  pow¬ 
ers,  small  receiving  antennas  and 
inefficient  transmission  lines,  an 
improvement  in  noise  figure  by  the 
u.se  of  an  r-f  amplifier  would  be 
most  welcome.  Also,  local  oscilla¬ 
tor  excitation  power  recpiired  for 
optimum  conversion  in  crystal  mix¬ 
ers  is  relatively  low,  but  the  radia¬ 
tion  might  still  be  high  enough  to 
interfere  seriously  with  other  tele¬ 
vision  receivers  or  other  services. 

Design  of  R-F  Amplifier 

In  order  to  investigate  these 
points  and  solve  the  circuit  prob¬ 
lems  of  covering  the  wide  tuning 
range  of  the  uhf  band,  an  r-f 
amplifier  using  a  Sylvania  t.vpe 
5768  disk-seal  planar  triode  in  a 
grounded-grid  circuit  was  designed 
and  built.  The  physical  construc¬ 
tion  of  this  tube,  shown  in  Fig.  lA, 
results  in  extremely  low  lead  in¬ 


ductances  and  interelectrode  capac¬ 
itances.  The  grid  connection  at  the 
center  is  in  the  form  of  a  disk  or 
flange  completely  encircling  the 
tube,  so  that  a  low-impedance  con¬ 
nection  to  ground  may  be  made  and 
the  shielding  between  input  and 
output  maintained.  The  cathode 
and  plate  leads  on  either  end  are 
0.2-inch-diameter  rods  which  con¬ 
tinue  right  in  through  the  glass, 
coming  up  close  to  the  flat  mesh 
grid.  The  ends  of  the  rods  act  as 
the  effective  cathode  and  plate  sur¬ 
faces.  The  grid-cathode  input 
capacitance  and  the  grid-plate  out¬ 
put  capacitance  are  only  slightly 
over  1  4«f  each  and  the  plate- 
cathode  capacitance  has  a  maxi¬ 
mum  value  of  0.015  4Mf.  The  tube 
also  features  high  f/„  and  low  power 
consumption.  A  of  6,500  mi¬ 
cromhos  is  obtained  with  8  ma  of 
plate  current.  The  low  plate- 
cathode  capacitance  and  high  g„, 
together  with  the  high  mu  of  100, 
are  all  desirable  characteristics  for 
grounded-grid  amplifier  operation. 

The  small  physical  size  of  the 
5768  and  its  double-ended  construc¬ 
tion  make  it  readily  adaptable  to 
concentric  line  circuitry.  Operation 
at  frequencies  as  high  as  2,500  or 
:5,000  me  is  possible,  so  a  relatively 
simple  circuit  arrangement  is  cap¬ 
able  of  i)roducing  good  results  in 
the  470  to  890  me  range. 

First,  let  us  look  at  the  input 


impedance  of  the  tube  under  the 
conditions  shown  in  the  simplified 
circuit  of  Fig.  IB.  Assuming  the 
output  load  impedance  equal  to 
the  plate  resistance,  and  neglecting 
loading  due  to  transit  time,  the 
input  admittance  is  given  by : 

-f- Cp*) 

Substituting  the  values  of  = 
6,500  micromhos,  4  =  100,  C,, 
=  1.6  aaf,  and  C,t  =  0.015  (iu.f,  and 
taking  a  frequency  of  700  me  near 
the  middle  of  the  uhf  band  gives 
an  input  admittance  of  5  /50°  mil- 
limhos.  Here  C,»  is  assumed 
slightly  higher  than  the  rated  value 
to  allow  for  the  unavoidable  in¬ 
crease  due  to  stray  capacitance.  The 
input  impedance  is  therefore  200 
ohms  at  a  phase  angle  of  —50°.  This 
impedance  is  so  low  that  it  was 
decided  to  feed  the  cathode  input 
directly  from  the  50-ohm  antenna 
transmission  line.  The  resulting 
mismatch  loss  is  quite  low,  between 
1  and  2  db.  With  a  direct  input 
connection,  the  mechanical  com¬ 
plexities  of  providing  a  tuned  input 
matching  transformer  are  avoided 
without  appreciable  loss. 

The  input  circuit  is  untuned,  as 
shown  in  the  complete  amplifier 
circuit  diagram  of  Fig.  1C.  The 
input  blocking  capacitor  and  the 
heater  and  cathode  bypass  capaci¬ 
tors  are  all  100-44f  mica  buttons. 
The  cathode  and  heater  feed  chokes 


FIG.  1 — Dimaniions  oi  SyWanta  type  S768  triode.  limplUled  circuit  used  in  meaiurinq  it*  input  mismatch  Ion,  and  circuit  oi  t-i  ampIUier 

luinq  tuba  lot  tihi  telaviaion 
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Uesifrn  and  performance  of  concentric-line  r-f  amplifier  circuit  using  disk-seal  planar  triode 
with  grounded  grid.  Ahead  of  typical  crystal  mixer,  amplifier  gives  gain  of  12.5  db  over 
entire  uhf  range  of  -170  to  890  me,  improves  overall  noise  figure  by  3  to  4  db  and  re<luce8 
radiated  local  oscillator  power  500  times.  Chief  drawback  is  high  cost  of  tube 


Setup  used  to  measure  noise  (iqure  oi  amplUier.  Noise  generator,  ieedlng  into  amplilier,  is  at  upper  left;  output  of  amplifier  feeds  into 
crystal  mixer  and  i-f  amplifier  at  right,  which  also  provides  operating  voltages 


I! 


are  7  turns  of  No.  22F  wire  wound 
i  inch  in  diameter  and  i  inch  long. 

In  the  plate  circuit  of  the  ampli¬ 
fier,  a  half-wave  type  of  concentric 
line  is  used  as  the  tuning  element. 
Since  the  gain-bandwidth  product 
of  an  amplifier  is  limited  by  total 
circuit  capacitance  and  the  capaci¬ 
tance  of  a  concentric  line  varies 
inversely  with  its  characteristic 
impedance,  the  impedance  of  the 
line  is  made  as  high  as  physically 
possible.  The  highest  practical 
ratio  of  outer-conductor  effective 
diameter  to  inner-conductor  diam¬ 
eter  is  about  9  to  1,  giving  a  line 
impedance  of  approximately  130 
ohms. 

Tuning  of  the  line  over  the  band 
is  achieved  by  sliding  a  movable 
telescoping  section  of  the  inner 
conductor  into  a  fixed  hollow  .section 
connected  to  the  plate  rod.  The 
amount  of  fixed  line  external  to  the 
tube  is  determined  by  the  highe.st 
desired  frequency  of  890  me.  This 
external  length  is  not  a  full  half- 
wavelength  at  890  me  because  of 
the  equivalent  length  of  line  within 
the  tube  itself.  The  length  of  the 
plate  rod  of  the  tube  itself  is  ap¬ 
proximately  2.8  cm.  For  a  line  im¬ 
pedance  of  130  ohms  the  grid-plate 
output  capacitance  of  1.05  cor¬ 
responds  to  a  line  length  of  3.5  cm. 
At  890  me  a  half-wavelength  equals 
16.8  cm.  Subtracting  the  6.3  cm 
due  to  the  tube  leaves  an  external 
length  of  10.5  cm  available  for  the 
telescopic  tuning  action. 

The  lowest  tunable  frequency  is 
determined  by  the  line  length  at 
full  extension  of  the  telescoping 
section.  Allowing  i  cm  of  overlap, 
there  are  20.5  cm  of  line  external  to 
the  tul)e,  plus  6.3  cm  in  the  tube, 
or  a  total  of  26.8  cm.  A  half-wave 
line  this  long  resonates  at  560  me 
and  the  lower  frequency  limit  of  470 
me  has  not  been  reached.  To  over¬ 
come  this  difficulty,  a  .small  length 
of  grounded  tubing  was  arranged 


so  that  the  sliding  inner  conductor 
forms  a  cylindrical  capacitor  with 
it  at  the  low-frequency  end  of  the 
range.  This  capacitive  loading  ex¬ 
tends  the  coverage  down  to  470  me. 

Construction  Details 

The  physical  construction  of  the 
amplifier  is  shown  in  Fig.  2.  The 
tube  is  mounted  with  its  grid  disk 
firmly  grounded  between  the  ends 
of  the  input  and  output  shield 
boxes.  The  cathode  input  connec¬ 
tions  are  made  as  short  as  possible. 
One  side  of  the  input  blocking 
capacitor  is  soldered  directly  to  the 
cathode  connector,  while  the  other 
side  carries  the  center  pin  of  the 
type  N  input  jack.  The  long  shield 
box  acts  as  the  outer  conductor  of 
the  plate  circuit  tuning  line.  The 
fixed  portion  of  the  line  is  sup¬ 
ported  by  a  small  insulating  block 
near  the  output  jack.  The  movable 
portion  is  driven  by  an  insulated 
push  rod.  The  ground  side  of  the 
low-frequency  loading  capacitor  is 
soldered  to  the  end  shield  plate.  The 
plate  circuit  r-f  choke  is  connected 
to  the  tuning  line  at  the  point  of 
minimum  voltage  for  the  center  of 
the  range.  This  results  in  least 
disturbance  to  the  plate  circuit. 
The  choke  is  the  same  as  those  used 
in  the  cathode  circuit,  and  the  by¬ 
pass  capacitor  is  another  lOO-M^f 
mica  button. 

Gain  and  Bandwidth 

Output  power  is  taken  from  this 
amplifier  at  an  impedance  level  of 
50  ohms  V)y  means  of  a  small  loop 
coupled  to  the  tuned  line.  The 
magnetic  field  intensity  along  the 
length  of  a  half-wave  resonator 
varies  sinusoidally,  rising  to  a  max¬ 
imum  at  a  quarter-wavelength  from 
the  open  ends.  Loop  coupling  is 
essentially  electromagnetic  so  that 
the  amount  of  coupling  is  a  func¬ 
tion  of  the  position  of  the  loop 


along  the  line.  Maximum  coupling 
occurs  at  the  region  of  maximum 
field  intensity,  resulting  in  greatest 
amplifier  bandwidth  at  this  point. 
This  is  not  necessarily  the  point  of 
maximum  gain,  which  only  occurs 
when  the  output  impedance  of  the 
tube  is  matched.  These  effects 
were  explored  at  several  frequen¬ 
cies  in  the  band  by  cutting  a  longi¬ 
tudinal  slot  in  the  outer  conductor 
of  the  line  .so  that  the  position  of 
the  loop  could  be  varied. 

The  curves  of  Fig.  3  show  how 
the  amplifier’s  gain  and  bandwidth 
depend  on  the  loop  position.  Ex¬ 
amination  of  the  700-mc  bandwidth 
curve,  for  example,  shows  that  the 


FIG.  3 — Eif*ct  oi  output  loop  position  on 
qain  and  bandwidth 


Ixindwidth  increa.ses  to  a  maximum 
of  17.5  me  with  the  loop  about  8.5 
cm  from  the  grid  plane  and  then 
falls  off  again.  The  point  of  maxi¬ 
mum  bandwidth  at  8.5  cm  is  the 
maximum  coupling  point  for  700  me, 
but  the  gain  curve  shows  that  the 
8.5-cm  point  gives  the  lowest  gain. 
The  gain  rises  on  either  side,  reach¬ 
ing  a  maximum  when  the  loop  posi¬ 
tion  is  about  14.5  cm  from  the 
grid  plane.  This  is  the  point  where 
the  tube  impedance  is  matched, 
while  the  8.5-cm  point  is  actually 
the  point  of  greatest  mismatch.  The 
curves  at  other  frequencies  show 
similar  effects  except  that  the  gain 
and  bandwidth  maxima  and  minima 
come  at  different  loop  positions  be¬ 
cause  of  the  ehange  of  wavelength. 

Observation  of  the  variation  in 
gain  and  bandwidth  with  loop  posi¬ 
tion  at  different  frequencies 
throughout  the  uhf  band  enables 
one  to  choose  the  best  fixed  position 
of  the  loop.  If  the  loop  is  placed 
11  cm  from  the  grid  plane,  the  band¬ 
width  is  7  me  at  500  me,  ri.ses  to 


FIG.  2 — Conitniction  detalli  oi  grounded  grid  r-i  ompliiier  ior  470  to  890-nic  tv  band 
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12  me  at  700  me,  and  then  decreases 
again  to  6  me  at  900  me.  The  cor¬ 
responding  power  gains  are  fairly 
constant,  ranging  between  17  and 
23  times.  Any  other  choice  of  a 
fixed  coupling  position  would  result 
in  greater  departures  from  uni¬ 
formity  of  either  gain  or  bandwidth 
over  the  tuning  range. 

The  table  in  Fig.  4  lists  the  final 
measurements  of  gain  and  band¬ 
width  with  the  coupling  loop  fixed 
at  11  cm  from  the  grid  plane.  The 
gain  is  quite  con.stant  in  the  neigh- 
borhcKid  of  12.5  db,  with  the  3-db 
bandwidth  ranging  between  6  and 
12  me. 


Noise  Figure 

The  noise  figure  of  this  amplifier 
was  measured  at  several  frequen¬ 
cies  in  the  uhf  band  by  the  setup 
shown  in  Fig.  4.  The  amplifier 
feed.s  a  crystal  mixer  which  is  fol¬ 
lowed  by  a  3-db  attenuator,  a  44-mc 
i-f  amplifier  and  an  output  meter. 
The  crystal  mixer  section  also  in¬ 
cludes  a  local  oscillator  and  a  cas- 
code-connected  i-f  preamplifier.  To 
measure  the  overall  noise  figure, 
NF^,  the  diode  noise  generator  at 
the  input  is  turned  off,  the  3-db  pad 
is  switched  out  of  circuit  and  the 
noise  output  observed  on  the  output 
meter.  The  3-db  jad  is  now  switched 
in  and  the  noise  input  from  the 
generator  increased  until  the  same 
output  reading  is  obtained.  This 
means  that  the  generator  is  pro¬ 
ducing  noise  equal  to  that  of  the 
apparatus  under  test.  The  ratio  of 
this  noise  to  that  produced  in  the 
50-ohm  antenna  resistance  gives 
the  noise  figure.  The  measured 
overall  noise  figures  range  between 
11.0  and  11.6  db  acro.ss  the  uhf 
band. 

The  noise  figure  of  the  mixer 
used  in  these  tests  was  measured  by 
the  method  outlined  above  and 
found  to  be  15  db.  Therefore,  use 
of  the  r-f  amplifier  gave  an  im¬ 
provement  of  3.4  to  4  db  over  the 
noise  figure  of  the  mixer  alone. 

The  equation  under  the  block  dia¬ 
gram  gives  the  overall  noise  figure 
of  two  networks  in  cascade  in  terms 
of  their  individual  noise  figures  and 
the  gain  of  the  first.  In  the  case 
discussed  here,  the  amplifier  is  the 
first  network  and  the  mixer  is  the 
second  network.  Having  measured 
the  overall  noise  figure  NF^,  the 
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noise  figure  of  the  mixer  ,VF,  and 
the  amplifier  gain  G„  it  is  possible 
to  compute  the  noise  figure  NFi  of 
the  amplifier  alone.  The  computed 
values  of  A’F,  range  between  10.3 
and  11.2  db  over  the  band. 

Oscillator  Radiation 

An  attempt  was  made  to  measure 
the  local  oscillator  power  coming 
out  of  the  antenna  terminal  of  the 
amplifier  in  the  same  setup  which 
was  used  for  noise  measurements. 
However,  the  level  wai  so  low  that 
reliable  measurements  could  not  be 
obtained.  ^  Another  method  was 
tried,  with  the  r-f  amplifier  turned 
around  and  inserted  between  a  c-w 
signal  generator  and  a  uhf  receiver. 
The  signal  generator  output  simu¬ 
lates  the  local  oscillator  power  en¬ 
tering  the  plate  circuit  side  of  the 
amplifier.  The  uhf  receiver  picks 
up  the  simulated  local  oscillator 
power  which  gets  through  the 
amplifier,  and  an  output  meter  in¬ 
dicates  the  strength  of  the  signal. 
A  6-db  pad  was  used  ahead  of  the 
uhf  receiver  to  smooth  out  any  im¬ 
pedance  irregularities  in  its  input. 
In  the  tests,  the  amplifier  plate  cir¬ 
cuit  was  tuned  to  the  generator  fre¬ 
quency  so  the  attenuation  measured 
is  that  due  to  the  shielding  effect 
of  the  tube  alone.  Under  those  con¬ 
ditions,  the  measured  reduction  in 
local  oscillator  feed-through  is  500 
times  in  power  or  27  db.  The 
measured  values  were  about  the 
same  throughout  the  entire  band. 

It  is  interesting  to  estimate  the 
local  oscillator  radiation  field 
strength  from  a  receiver  using  this 


r-f  amplifier.  Assume  that  1  milli¬ 
watt  of  local  oscillator  power  is 
available  to  the  plate  circuit  of  the 
amplifier  and  that  the  oscillator 
runs  at  44  me  above  the  signal  fre¬ 
quency.  At  a  frequency  of  700  me 
near  the  center  of  the  uhf  band,  the 
amplifier  3-db  bandwidth  is  12  me. 
Therefore,  at  44  me  off  resonance, 
the  circuit  selectivity  will  introduce 
about  17  db  attenuation  to  the  local 
oscillator.  This,  added  to  the  27  db 
due  to  the  shielding  effect  of  the 
tube,  makes  a  total  of  44  db.  The 
I)ower  available  for  radiation  is 
therefore  44  db  below  1  milliwatt  or’ 
0.04  microwatt.  Assuming  that 
there  are  no  other  radiation  paths 
from  the  local  oscillator  and  that 
there  is  no  attenuation  in  the  an¬ 
tenna  line,  a  half-wave  dipole  radi¬ 
ating  0.04  microwatt  in  free  space 
would  create  a  field  strength  of  45 
microvolts  per  meter  at  a  distance 
of  100  ft. 

Conclusions 

The  r-f  amplifier  described  uses 
a  tube  type  which  may  be  too  costly 
for  application  in  competitive  re¬ 
ceiver  designs.  However,  the  results 
obtained  show  the  possibilities  of 
improving  tuner  performance  in 
the  uhf  television  band.  Use  of 
this  amplifier  ahead  of  a  typical 
crystal  mixer  improves  the  overall 
noise  figure  by  3  to  4  db  and  re¬ 
duces  the  radiated  local  oscillator 
power  by  500  times.  Circuit  design 
techniques  have  been  presented 
which  are  simple  and  straightfor¬ 
ward  and  should  prove  useful  in 
future  work. 
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Miniature 

Traveling-Wave  Tube 


Gain  per  unit  lenjith  ami  noise  figures  are  good  for  miniature  broad-han«l  amplifier  tubes 
operating  at  frequeiieies  between  100  and  1,000  me.  Operating  voltages  and  currents 
are  no  larger  than  those  required  for  other  small  tubes 


The  traveling-wave  tube  to  be 
described  is  a  wide-band  low- 
noise  low-level  exponential  ampli¬ 
fier  for  frequencies  between  100 
and  1,000  megacycles.  The  tube 
stands  midway  between  convention¬ 
al  miniature  tubes  used  at  the  lower 
end  of  this  frequency  range  and 
traveling-wave  tubes  built  for  much 
higher  frequencies. 

Perhaps  the  mo.st  powerful  tool 
for  controlling  electrons  is  the  old- 
fashioned  grid;  it  seems  promising 
to  use  this  well-known  mechani.sm 
in  traveling-wave  tubes.  This  paper 
describes  one  possible  approach. 

Tube  Constructions 

The  arrangement  shown  in  Fig. 
1  is  a  model  in  which  the  various 
functions  are  neatly  .separated;  it 
is  not  a  practical  tube.  Two  helices 
are  shown.  One  helix  is  wound 
around  a  cathode  so  that  one  of  its 
surfaces  acts  like  a  control  grid; 
the  other  one  forms  an  anode.  The 
two  helices  are  so  thoroughly  cou¬ 
pled  with  each  other  that  they  con¬ 
stitute  two  parallel  branches  of  a 
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single  transmission  line.  This  is  in¬ 
dicated  in  Fig.  1  by  the  four  coup¬ 
ling  capacitances  between  corres¬ 
ponding  points  on  the  two  helices. 
-Actually,  the.se  capacitances  should 
be  uniformly  distributed  and  very 
large  so  that  no  potential  differ¬ 
ence  can  exist  across  them. 

A  generator  on  the  left  sends  a 
wave  traveling  along  both  helices 
simultaneously  toward  a  load  on 
the  right.  Corresponding  points  on 
.the  two  helices  are  in  phase  with 
each  other;  the  cathode  serves  as 
ground  return. 

Electrons  leave  the  cathode  in  ac¬ 
cordance  with  the  instantaneous  po¬ 
tential  distribution  along  the  grid 
helix.  If  the  frequency  is  so  low 
that  electron  transit  time  can  be 
neglected,  each  short  section  of  the 
tube  acts  like  a  triode  with  feed¬ 
back  directly  from  plate  to  grid.  A 
resistance  load  appears  between  the 


helices  and  ground  and  the  signal 
is  attenuated.  This  remains  true 
if  generator  and  load  are  inter¬ 
changed.  For  low  frequencies,  the 
tube  merely  acts  like  a  lossy  trans¬ 
mission  line. 

If  the  frequency  is  increased  un¬ 
til  the  electron  transit  angle  be¬ 
comes  one-half  cycle  and  the  elec¬ 
tron  trajectories  are  kept  straight, 
then  in  each  short  section  of  the 
tube,  the  half-cycle  transit  time  re¬ 
verses  the  phase  of  the  feedback. 
A  negative  resistance  load  appears 
everywhere.  Again,  interchanging 
generator  and  load  has  no  effect. 
The  tube  has  a  negative  attenuation 
constant  in  both  directions  and  be¬ 
comes  unstable. 

But  now  let  the  electron  trajec¬ 
tories  be  deflected  toward  the  left 
in  the  manner  shown  in  Fig.  1. 
This  is  done  by  a  magnetic  field 
perpendicular  to  the  plane  of  the 
paper.  The  amount  of  deflection  is 
chosen  so  that  for  a  wave  traveling 
from  right  to  left,  an  electron  leav¬ 
ing  the  cathode  while  a  positive 
voltage  peak  passes  through  the 


FIG.  I — Schematic  diagram  of  a  theo¬ 
retical  tube 


FIG.  2 — Gain-lofi  characteristict  for 
tube  of  Fig.  I 


FIG.  3 — Setup  for  measuring  space- 
charge  coupling 
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Crou-seclional  Tiaw  oi  th*  construction  oi  tho  miniature  troTolinq-wava  tube.  Tube  is 
true  tra*elinq-woTe  type  in  which  energy  it  carried  irom  input  to  output  along  a 
transmission  line  with  the  signal  increasing  exponentially  along  the  woy 


In  the  miniature  trareling-ware  tube, 
uhi  signals  enter  through  button  base, 
travel  through  helix  to  the  lop 


good  control  grid  may  have  Z,  = 
1,000  ohms.  Therefore,  gains  of  the 
order  of  4  db  per  cm  or  10  db  per 
inch  may  be  expected.  Much  higher 
gain  is  possible  if  a  higher  9,  per 
unit  length  is  assumed. 

It  was  mentioned  before  that  the 
double-helix  model  of  Fig.  1  does 
not  represent  a  practical  tube.  This 
is  true  because  when  waves  travel 
along  a  pair  of  mutually  inter- 
coupled  helices,  two  separate  modes 
of  wave  propagation  appear.'  They 
may  be  described  as  the  push-pull 
and  in-phase  modes.  Here,  the  in¬ 
terest  is  in  the  in-phase  mode.  Un¬ 
fortunately,  the  push-pull  mode  also 
exists  on  the  same  helices  and  an¬ 
alysis  shows  that  it  would  tend  to 
render  the  tube  unstable. 

Two  separate  helices  were  needed 
because  a  grid  and  an  anode  must 
carry  different  d-c  potentials.  If  a 
mechanism  were  available  which 
would  permit  the  same  potential  on 
control  grid  and  receptor  electrode, 
a  single  helix  could  be  used  for 
both  functions.  Fortunately,  such 
a  mechanism  does  exist:  it  reaches 
its  greatest  efficiency  in  the  range 
of  a  few  hundred  megacycles.  It  is 
the  effect  known  as  space-charge 
coupling. 

Figure  3  shows  how  this  effect 
can  be  observed  with  a  simple 


grid  helix  next  to  it,  will  rejoin  the  signals  traveling  from  left  to 
same  positive  peak  upon  reaching  right, 
the  anode  helix. 

For  waves  traveling  from  right 
to  left,  the  bend  in  the  electron  Full  gain  is  only  obtained  for  the 
trajectories  wipes  out  the  effect  of  frequency  at  which  the  two  pha.se 
transit  time.  No  matter  what  the  shifts' — electron  transit  and  wave 
frequency,  the  point  on  the  anode  travel — add  up  to  one-half  cycle.  .At 
helix  where  an  electron  lands  has  other  frequencies,  the  pha.se  angle 
the  same  phase  which  its  take-off  of  the  apparent  feedback  in  each 
point  under  the  grid  helix  had.  short  section  varies  in  proportion. 
The  phase  shift  caused  by  the  finite  Fig.  2  illustrates  the  resulting  per- 
speed  of  wave  travel  cancels  the  formance.  The  maximum  forward 
phase  shift  caused  by  electron  gain  is  numerically  equal  to  the  con- 
transit  time.  Each  section  acts  like  stant  lo.ss  in  the  reverse  direction, 
a  triode  with  feedback  from  plate  to  There  is  no  need  for  additional 
grid.  The  resulting  attenuation  re-  damping  to  insure  stability, 

mains  the  same  irrespective  of  fre-  The  gain  per  unit  length  at  the 

quency.  optimum  frequency  may  be  found 

The  case  is  different  for  wave  as  follows:  The  apparent  resistance 
travel  from  left  to  right.  With  the  between  line  and  ground  is  one-half 
electrons  swerving  again.st  the  di-  the  characteristic  impedance  Z,. 
rection  of  wave  travel,  the  two  The  voltage  increase  in  a  short  sec- 
phase  shifts  no  longer  cancel;  in-  tion  of  transconductance  is 

stead,  they  add  up.  At  a  frequency  thus  iZ.\g^.  Over  many  such  sec- 
where  it  takes  the  electrons  one-  tions  the  voltage  increases  expo- 
quarter  cycle  to  reach  th#  anode  nentially;  the  voltage  gain  is  e  = 
helix,  the  point  where  they  land  is  2.718  or  8.6  db  over  a  length  for 
one-quarter  wavelength  clo.ser  to  which  is  unity.  The  gain  of 

the  generator.  The  phase  at  that  the  entire  tube  is  4.3Z.fli«(d6), 
point  is  one-half  cycle  different  where  {7„  indicates  the  total  trans- 
from  what  it  was  on  the  grid  helix  conductance. 

at  take-off.  A  negative  resistance  A  flr«  of  1,000  micromho  per  cm 

load  now  appears  across  each  sec-  length  is  not  unusual  and  a  helix 

tion  of  the  tube,  producing  gain  for  with  turns  closely  spaced  to  make  a 


Gain  Considerations 
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FIG.  4 — Two  Motions  through  an  early  FIG.  5— Gain-loss  characteristics  lor 
model  of  a  trareling-waTe  tube  tube  oi  Fig.  4 


tetrode.  An  electron  stream  leaves 
the  cathode,  is  subjected  to  inten¬ 
sity  control  by  the  first  grid,  ac¬ 
celerated  by  a  positive  electrode 
which  may  be  a  screen  or,  better,  a 
solid  plate  with  an  opening  for  the 
beam,  and  then  again  retarded  by  a 
receptor  electrode  at  cathode  poten¬ 
tial.  After  approaching  the  re¬ 
ceptor  electrode,  the  electrons  turn 
around  and  are  eventually  absorbed 
by  the  positive  electrode. 

In  the  vicinity  of  the  receptor 
electrode  a  concentrated  negative 
space  charge  is  set  up  which  varies 
in  accordance  with  the  signal  volt¬ 
age  on  the  control  grid.  Electro¬ 
static  induction  generates  a  corre¬ 
sponding  charge  in  the  receptor 
electrode  and  a  charging  current 
flows  through  the  tuned  load  cir¬ 
cuit  back  to  the  cathode. 

The  charging  current  increases 
with  frequency  and  reaches  a  maxi¬ 
mum  when  the  electron  transit  an¬ 
gle  from  the  positive  electrode  to 
the  receptor  electrode  is  180  deg. 
The  transconductance  for  space 
charge  coupling  is  then  slightly 
higher  than  the  conventional  trans¬ 
conductance,  measured  with  the  re¬ 
ceptor  electrode  strongly  positive. 

A  90-degree  phase  advance  is  the 
trade  mark  of  space  charge  coup¬ 
ling;  it  is  maintained  at  all  fre¬ 
quencies.  To  match  the  output 
phase  of  a  triode  amplifier  with  a 
90-deg  transit  angle,  a  space-charge 
coupled  amplifier  must  have  a  180- 
deg  transit  angle.  A  substantial 
part  of  the  total  transit  time  may 
be  taken  up  by  the  trip  from  the 
positive  electrode  to  the  receptor 
electrode,  so  that  the  condition  for 
optimum  transconductance  is  al¬ 
most  realized. 

Figure  4  shows  two  sections 


through  an  early  model  of  a  travel¬ 
ing-wave  tube  designed  to  utilize 
space-charge  coupling  in  a  single 
helix.  The  helix  is  wound  on  a 
frame  of  square  cross  section  in 
such  a  manner  that  its  top  and  bot¬ 
tom  surfaces  remain  exposed.  The 
bottom  surface  forms  the  control 
grid;  the  cathode  runs  alongside 
below  this  surface.  A  simple  flat 
screen  grid  is  positioned  inside  the 
helix.  Electrons  pass  through  grid 
and  screen,  approach  the  top  sur¬ 
face  of  the  helix  which  acts  as  the 
receptor  electrode  of  a  space-charge 
coupled  amplifier,  and  finally  re¬ 
turn  to  the  screen. 

A  weak  magnetic  field  is  directed 
across  the  tube  to  deflect  the  elec¬ 
tron  trajectories.  The  effect  of  the 
field  is  best  visible  on  the  left  in 
Fig.  4. 

The  electron  paths  are  so  bent 
that  at  the  frequency  for  which  the 
transit  angle  is  an  optimum — 180 
deg  from  cathode  to  receptor  elec¬ 
trode — the  displacement  of  the 
turning  point  from  the  starting 
point  corresponds  to  one-quarter 
wavelength.  With  the.se  relations, 
maximum  gain  is  obtained  for  wave 
travel  from  left  to  right;  simul¬ 
taneously,  a  corresponding  loss  ap¬ 
pears  for  waves  traveling  in  the  op¬ 
posite  direction. 

Gain-Loss  Curves 

Figure  5  shows  gain-loss  curves 
for  such  a  tube.  Compared  to  Fig.  2, 
the  useful  band  is  narrowed.  At 
low  frequencies,  both  forward 
gain  and  reverse  lo.ss  vanish.  At 
frequencies  above  twice  the  design 
frequency,  gain  seems  to  exist  in 
both  directions  so  that  one  might 
expect  instability.  In  practice,  fac¬ 
tors  arise  which  prevent  oscillation. 


FIG.  6 — Tube  construction  rirtually  free 
from  porasitic  effects 


The  wavelength  along  the  helix  be¬ 
comes  too  short  compared  to  the 
transverse  dimensions  of  the  helix. 
Scattering  of  electron  trajectories 
also  helps  to  destroy  undesired  gain. 

Tubes  built  according  to  Fig.  4 
proved  the  existence  of  the  sought- 
for  effect.  They  also  showed  a  wide 
variety  of  parasitic  phenomena, 
traceable  to  the  poor  accuracy  with 
which  electron  paths  were  defined. 
The  two  trajectories  shown  on  the 
right  in  Fig.  4  may  be  highly  de¬ 
sirable  but  many  others  are  possi¬ 
ble.  A  large  number  of  electrons 
pass  the  screen  again  on  their  re¬ 
turn  trip,  induce  signals  on  the 
grid  and  some  may  even  go  back 
and  forth  several  times. 

Experience  gained  in  the  develop¬ 
ment  of  the  gated-beam  tube  had 
shown  that  multiple  return  trips 
can  be  almost  entirely  eliminated  if 
the  screen  is  replaced  by  a  solid 
electrode  with  a  narrow  slot 
through  which  an  electron  sheet  is 
focused.  This  approach  led  to  a 
tube  virtually  free  from  parasitic 
effects,  shown  in  section  in  Fig.  6. 

This  is  an  experimental  construc¬ 
tion.  Two  auxiliary  focusing  elec¬ 
trodes  are  used  to  provide  maxi¬ 
mum  freedom  of  adjustment.  The 
first  focusing  electrode,  formed  by 
two  parallel  wires  located  closely 
adjacent  to  the  grid  surface,  is  held 
negative  in  order  to  direct  the  en¬ 
tire  beam  through  the  narrow  slot 
in  tha  accelerator.  The  second  fo¬ 
cusing  electrode,  a  wider  slot, 
is  strongly  positive.  It  accepts  the 
bulk  of  the  return  current.  The  out¬ 
going  beam  misses  it  completely. 
The  two  channels,  supporting  mica 
strips  on  which  the  helix  is  wound, 
are  operated  slightly  positive. 

In  the  range  from  300  to  400  me. 
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FIG.  7 — Stngl*.«nd«<l  vanlon  ol  mlnlo- 
tui*  IravcUng-waT*  tub* 


FIG.  8 — Drawing  oi  a  Ult*d  h*Ux  iorm 
oi  traTalinq-woT*  tub* 


FIG.  9 — Cras*  s*ctlon  oi  a  b*ain.<i*i)*c- 
tlon  *7*1*01  lor  tub* 


such  tubes  give  gain  of  the  order 
of  6  to  8  db  over  a  band  40-mc  wide 
and  some  gain  over  about  100  me. 
With  such  short  tubes,  the  gain  is 
hardly  high  enough  to  be  useful. 
The  tubes  are  strictly  of  experi¬ 
mental  value. 

To  operate  in  this  frequency 
range.  100  to  150  volts  are  applied 
to  accelerator  and  second  focus. 
The  combined  drain  of  the  elec¬ 
trodes  is  about  4  ma  for  a  tube  with 
2-cm  active  length.  For  longer 
tubes,  proportionately  more  current 
is  needed,  at  the  rate  of  i  ma  per  db 
maximum  gain.  The  transverse 
magnetic  field  is  only  about  10  to  16 
gauss. 

The  magnetic  field  intensity  re¬ 
quired  depends  on  the  dimensions 
of  the  tube  but  not  on  the  frequency 
for  which  operating  voltages  are 
selected.  This  comes  about  because 
the  electron  transit  time  across  the 
helix  and  the  amount  of  deflection 
produced  by  a  fixed  magnetic  field 
both  vary  the  same  way — with  the 
inverse  square  root  of  the  potential. 

With  tubes  providing  about  8  db 
of  gain,  followed  by  a  triode  mixer, 
noise  figures  of  10  and  12  db  have 
been  measured  at  320  and  370  me. 
It  is  interesting  to  note  that  the 
helices  in  these  tubes  had  100  turns 
per  inch.  It  would  be  rather  diffi¬ 
cult  to  obtain  noise  figures  of  the 
same  order  in  conventional  triodes 
with  such  coarse  grids. 

Other  Tube  Forms 

It  may  be  of  interest  to  review 
some  alternative  forms  of  the  tube. 
Figure  7  shows  a  single-ended  ver¬ 
sion  in  which  both  sides  of  the 
cathode  are  used,  so  that  the  active 
length  of  the  tube  is  doubled.  Be¬ 
cause  the  electrons  in  the  two 


helices  travel  in  opposite  directions, 
a  transverse  magnet  field  of  proper 
polarity  produces  gain  from  left  to 
right  in  one  helix  and  from  right  to 
left  in  the  other.  With  this  con¬ 
struction,  at  least  20  db  of  gain  can 
probably  be  obtained  in  a  single- 
ended  miniature  tube.  The  fre¬ 
quency  response  might  be  flattened 
by  making  the  two  halves  slightly 
different  (stagger-tuning). 

Figure  8  shows  a  form  of  the 
tube  in  which  the  tilt  of  the  electron 
trajectories  is  replaced  by  an  op¬ 
posite  tilt  in  the  turns  of  the  helix. 
The  double  arrow  indicates  the  posi¬ 
tion  of  one  turn.  The  principle  of 
operation  remains  unchanged.  The 
design  is  of  interest  because  it  re¬ 
quires  no  magnet  field  to  develop  di¬ 
rectional  properties.  It  bears  a 
superficial  resemblance  to  tubes 
described  by  L.  M.  Field  early  in 
1950*.  The  mode  of  operation,  how¬ 
ever,  is  quite  different  and  the  two 
types  should  not  be  confused. 

The  combination  of  grid  control 
and  space-charge  coupling  is  not 
the  only  known  means  for  operat¬ 
ing  a  control  element  and  a  receptor 
element  at  a  common  d-c  potential. 
Another  combination  consists  of  a 
pair  of  beam-deflector  electrodes 
followed  by  a  pair  of  push-pull 
anodes,  both  pairs  operating  at  a 
common  positive  potential.  The 
transconductance  of  a  beam-deflec¬ 
tion  system  is  inferior  to  that  of  a 
grid  but  a  factor  of  two,  gained 
from  push-pull  operation,  makes  up 
for  part  of  the  loss.  Application  of 
this  principle  leads  to  surprisingly 
simple  designs  as  shown  in  Fig.  9 
and  10.  Such  tubes  have  been  built 
successfully.  Because  of  their  in¬ 
herently  low  gain,  their  value  re¬ 
mains  in  doubt. 


\  y 

nV/ 

H 

n 

1 1 

1 1 
II 

1 

FIG.  10— SlmpUil*<l  ▼*r*ioii  oi  (h*  tub* 
*hown  in  Fig.  9 


M*a*uie<i  lran*mi**lon  charact*rl*tic* 
ior  typical  adiu*tin*nt  oi  tub*.  Cunr* 
matkod  cold  *how*  imporioctlon*  oi 
torminatioD.  curr*  marked  hot  ia  with 
tub*  bia**d  oil.  iorwoid  curr*  1*  nor¬ 
mal  opsration  and  revor**  curr*  I*  lot 
normal  operation  with  magnotic  Hold 
r*T*r**d 


Thanks  are  due  to  E.  C.  Ewing 
for  intricate  experimental  models 
and  to  J.  G.  Spracklen  for  measur¬ 
ing  equipment  and  measurements. 
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Bsparimental  oicillator  chassii.  Top  Tiew  shows  Thyrite  resistor  network  mounted  on  strip  with  thermistor  between  binding  posts 


Wide-Range 
Sweeping  Oscillator 


Wobbled  audio  output  or  variable  single  tone  is  obtained  over  a  20-to-l  frequency  range 
by  means  of  Tbyrite  or  Varistor  elements  in  a  modified  W  ien-bridge  circuit.  A  thermis¬ 
tor  stabilizes  bridge  amplitude 


The  variable-frequency  audio 
oscillator  described  uses  a  mod¬ 
ified  Wien  network  with  silicon 
carbide  nonohmic  resistors  as  part 
of  the  frequency-determininp  ele¬ 
ment.  By  controlling  direct  cur¬ 
rent  through  the  nonlinear  resis¬ 
tors  the  frequency  of  oscillation  can 
be  varied  through  a  range  of  better 
than  20  to  1.  A  nonlinear  thermis¬ 
tor  element  in  the  bridge  stabilizes 
the  amplitude  of  oscillation  and  in¬ 
sures  good  sinusoidal  waveform. 
Although  the  equipment  was  de¬ 
signed  for  telemetering,  it  can  be 
applied  wherever  large  frequency 
deviations  are  required. 


By  LOUIS  A.  ROSENTHAL 

Aast.  Professor  of  Electrical  Engineering 
Rutgers  Uy^iversity 
\e\c  Brunswick.  X.  J. 


A  number  of  articles  '■  ’  ’  have 
described  various  methods,  most  of 
which  are  incapable  of  large  devi¬ 
ations  or  lack  amplitude  stabiliza¬ 
tion.  Without  amplitude  control 
poor  waveform  may  result,  because 
distortion  will  adjust  the  loop  gain 
to  unity.  Vacuum  tubes  have  been 
used  as  variable-impedance  ele¬ 
ments  but  do  not  allow  simple  cir¬ 


cuit  configurations  and  are  limited 
in  the  range  of  nonlinearity. 

Basically  all  schemes  consist  of 
an  amplifier,  feeding  back  regener- 
atively  through  a  variable  phase- 
shift  network.  The  circuit  oscil¬ 
lates  at  a  frequency  at  which  the 
loop  phase  shift  is  zero  and  the  loop 
amplification  is  unity.  The  phase 
shift  network  mu.st  be  modulated  so 
as  to  vary  the  phase  shift  and  so 
the  frequency.  Since  the  pha.se- 
shift  network  may  also  change  its 
attenuation  with  frequency,  the 
loop  gain  will  have  to  readjust  it¬ 
self  automatically.  The  phase-shift 
network  described  is  found  to  have 
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FIG.  1— Modiiied  Wien  phate-ehiil  net¬ 
work  need  lor  irerjuency  control 


FIG.  2 — Static  and  dynamic  raiUtonce 
ai  a  function  oi  Toltaqe  ior  GE 
83994aiGl  Thyrite 


a  con.stant  attenuation  and  is  read¬ 
ily  phase  modulated. 


Phase-Shift  Netwotk 

Figure  1  is  the  a-c  equivalent  of 
the  phase-shift  network  used.  Re¬ 
sistor  A  is  necessary  for  modula¬ 
tion  purposes  and  resistors  R  are 
actually  silicon-carbide  nonohmic 
resistors  called  Thyrite  by  General 
Electric  and  Varistor  by  Western 
Electric*.  The  frequency  at  which 
the  network  produces  zero  phase 
shift  is 

-= 

and  the  voltage  attenuation  at  this 
point  is 


1 _ 

F,  ”  Z  +  R/A 


(2) 


The  modulating  resistor  A  will 
change  the  attenuation  as  R 
changes;  the  minimum  attenuation 
is  i.  Since  R  has  a  usable  upper 
limit  the  presence  of  A  increases 
the  lowest  frequency  obtainable. 
These  limitations  can  be  eliminated 
by  making  A  another  Thyrite  ele¬ 
ment  identical  to  the  other  two. 
The  equations  are  then 


-  V3/fiC 


(3) 


and 


vvr, -1/4  (4) 

The  freiiuency  varies  inversely  with 
R  and  the  attenuation  is  a  constant 
of  0.25  providing  the  individual 
Thyrite  elements  track  one  another. 

The  resistance  R  is  actually  the 
dynamic  resistance  at  the  static 
operating  point  for  the  Thyrite. 
Although  the  dynamic  resistance 
changes  with  voltages,  keeping  the 
phase-shift  network  at  a  low  volt- 
.ige  amplitude  point  in  the  feedback 
loop  minimizes  the  harmonic  gener¬ 
ation.  Thyrite  is  a  voltage  sensi¬ 
tive  nonlinear  element.  Its  volt- 
ampere  characteristic  is  very 
closely  of  the  form 

r  =  w»  (5) 

where  n  is  generally  between  0.2 
and  0.4.  The  static  resistance  is 
R.  -  V/l  =  W-‘  (6) 

and  the  dynamic  resistance  or  slope 
of  the  volt-ampere  characteristic  is 
Ri  -  dV/dl  -  -  nR.  (7) 

It  can  be  seen  that  the  dynamic  re¬ 
sistance  is  n  times  the  static  re¬ 
sistance.  The  dynamic  resistance 
is  the  resistance  to  be  used  in  the 
frequency  equations  since  it  repre¬ 
sents  the  a-c  impedance  at  the  oper¬ 
ating  point.  Figure  2  is  a  plot  of 
,  the  experimentally  -  determined 
static  and  calculated  dynamic  re- 
si.stance  as  a  function  of  d-c  voltage. 
For  the  Thyrite  used  (GE  8399401- 
Gl)  the  static  characteristic  was 
very  closely  V  =  80  /” An  applied 
voltage  of  20  volts  will  dissipate 
the  rated  power  of  0.1  watt  and  it 
would  appear  that  the  u.sable  dy¬ 
namic  resistances  can  vary  from 


1,000  ohms  up  to  infinity.  Actually 
because  of  the  modulation  scheme 
the  maximum  voltage  was  about  IS 
volts  and  the  minimum  2  volts.  Two 
volts  corresponds  to  a  current  of 
about  4  microamperes  flowing 
through  the  Thyrite  (R<  =  ISO,- 
000)  and  is  the  best  cutoff  condi¬ 
tion  for  the  modulator  tube  (e,  = 
—  10  volts).  This  very  large  varia¬ 
tion  of  resistance  will  allow  cor¬ 
responding  frequency  changes. 

The  three  Thyrite  elements  are 
connected  in  series  with  the  supply 
voltage  and  a  triode  modulator  tube 
as  shown  in  Fig.  3.  The  same  di¬ 
rect  current  passes  through  all 
three  elements  and  it  was  observed 
that  the  d-c  voltage  drops  followed 
one  another  within  5  percent.  Neg¬ 
ative  voltages  applied  to  the  grid  of 
the  modulator  will  reduce  the  cur¬ 
rent  flowing  through  the  Thyrite, 
increase  the  dynamic  resistance, 
and  .so  decrease  the  fretjuency. 

Amplitude  Stabilisation 

Since  the  nonlinear  elements  do 
not  track  perfectly,  the  attenuation 
can  change  from  the  theoretical 
value  of  0.25.  Amplitude  stabili- 
zatiofi  will  keep  the  oscillation  level 
constant  and  insure  good  wave¬ 
form.  For  a  simple  approach,  a 
nonlinear  bridge  is  used.  Refer¬ 
ring  to  the  circuit  diagram,  the 
bridge  consists  of  two  1,000-ohm 
arms,  a  thermistor  and  a  compari- 
•son  resistor  of  470  ohms.  The 
bridge  is  fed  through  a  pha.se  in¬ 
verter.  Initially  the  cold  thermistor 
resistance  is  high  and  the  bridge 


FIG.  3 — CompUt*  circuit  diagram  oi  tho  osciUcrtor.  Rorigo  is  cbaagsd  by  cboics  oi 
capacitors  (C).  So#  Fig.  S  lor  froguoncy  cbaractsristics 
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is  unbalanced,  resulting  in  a  high 
loop  amplification.  Oscillations 
build  up,  increasing  the  power  dis¬ 
sipated  in  the  thermistor,  decreas¬ 
ing  its  resistance,  and  bringing  the 
bridge  closer  to  balance.  At  the 
stable  operating  point  the  loop  am¬ 
plification  is  unity.  Any  tendency 
for  the  amplitude  to  increase  or  de- 
crea.se  will  be  offset  by  the  bridge 
output  decreasing  or  increasing, 
respectively. 

The  mechanism  can  be  further 
explained  by  referring  to  Fig.  4, 
which  shows  the  bridge  character¬ 
istic  as  experimentally  determined. 
It  is  plotted  in  terms  of  output  volt¬ 
age  as  a  function  of  applied  voltage. 
It  requires  about  3.35  volts  to  bal¬ 
ance  this  particular  bridge.  The 
thermistor  operates  in  its  negative- 
temperatu  re-coefficient  and  nega- 
tive-differential-resistance  region 
and  reduces  its  resistance  as  the 
power  dissipated  in  it  increases. 
The  remaining  loop  amplification, 
which  is  the  product  of  the  ampli¬ 
fier  gain  and  loss  in  the  phase-shift 
network,  is  superimposed  as  a 
straight  line  of  slope  equal  to  the 
reciprocal  of  loop  amplification.  The 
common  intersection  is  the  operat¬ 
ing  point  resulting  in  the  bridge 
being  sufficiently  unbalanced  to  pro¬ 
duce  an  output  of  0.22  volt.  As 
the  loop  amplification  varies,  the 
bridge  output,  as  well  as  operating' 
amplitude,  will  change  to  a  much 
lesser  degree  depending  on  the  slope 
of  the  bridge  characteristic  at  the 
operating  point.  A  greater  slope 
and  higher  loop  amplification  result 
in  greater  stability.  The  rapidity 
with  which  the  amplitude  stabilizes 
depends  on  the  thermal  time  con¬ 
stant  of  the  thermistor.  Elements 
such  .as  lamps  with  positive  temper¬ 
ature  coefficients  can  be  used  if  the 
positions  of  the  comparison  resistor 
and  nonlinear  element  are  reversed. 

However,  elements  with  negative- 
differential-resistance  regions  re¬ 
sult  in  bridges  with  better  stabili¬ 
zation  properties.  If  the  loop  gain 
were  not  to  change  with  frequency 
there  would  be  no  readjustment  in 
amplitude  necessary  and  corre¬ 
spondingly  no  limit  to  the  rate  of 
frequency  modulation.  It  should 
be  noted  that  the  bridge  nonlinear 
element  is  really  linear  at  the  fre¬ 
quency  of  oscillation  and  is  non¬ 
linear  only  to  average  amplitude  or 


FIG.  4 — AmpUtud*  ■tabiUxlng  bridg* 
choractariitic  with  luptrimpoMd  loop 
ompUiicatlon.  Tho  bridgo  oporatM  a< 
the  common  intenectlon  with  on  output 
oi  0.22  T  and  applied  voltage  oi  2.8  t 


FIG.  S— Frequency  versua  control-grid 
potential  ior  two  dillerent  phoie-ihiil 
network  capacitancei 


power  instead  of  instantaneous 
amplitude  as  in  the  case  of  Thyrite. 

Practical  Circuit 

In  the  circuit  of  Fig.  3,  a  triode 
voltage  amplifier  with  a  gain  of  52 
drives  the  amplitude-stabilizing 
bridge  through  a  phrse  inverter. 
The  bridge  contains  two  electrolytic 
capacitors  in  order  to  eliminate  d-c 
and  keep  the  bridge  balanced.  The 
bridge  and  phase  inverter  offer  a 
low  impedance  to  the  phase-shift 
network  whose  impedance  level  can 
vary  considerably.  The  modulator 
tube  is  bypassed  so  as  to  put  the 
shunt  Thyrite  element  at  a-c 
ground  potential.  After  the  phase- 
shift  network,  the  loop  is  closed. 
It  is  important  that  the  amplifier 
proper  have  negligible  phase  shift 
for  the  variable  frequency  range  so 


that  all  phase  shift  takes  place  in 
the  frequency-determining  network. 
Voltages  measured  at  various  points 
in  the  circuit  for  a  frequency  of  1 
kc  were  as  follows:  input  to  V,, 
0.051  v;  output  V„  2.66  v;  bridge 
output,  0.208  v;  phase-inverter  cath¬ 
ode,  1.48  V.  The  gain  of  the  ampli¬ 
fier  is  therefore  52.2,  the  phase- 
shift  network  attenuation  is  0.245 
and  the  bridge  is  operating  close  to 
the  point  described  in  Fig.  4.  Fre¬ 
quency  curves  are  shown  in  Fig.  5 
for  the  control  voltage  variations 
between  0  and  —10  volts.  At  low 
grid  voltages,  the  Thyrite  resist¬ 
ance  is  changing  at  a  lesser  rate 
and  below  —8  volts  cutoff  is  ap¬ 
proached  gradually.  In  the  center 
region  the  frequency  variation  is 
logarithmic.  By  self-biasing  the 
control  tube,  the  curve  can  be  made 
to  start  at  any  convenient  fre¬ 
quency.  Like  the  capacitors  the 
curves  represent  a  10-to-l  ratio 
down  to  low  frequencies  where  the 
amplifier  phase  shift  becomes  a 
limiting  factor. 

The  waveform  is  excellent  at  all 
times  and  the  amplitude  never 
changes  by  more  than  2  percent  in 
these  typical  frequency  ranges. 
Frequency  stability  depends  on  the 
power-supply  regulation  and  the 
temperature  coefficient  of  the  Thy¬ 
rite  which  is  about  —0.5  percent 
per  degree  centigrade*.  The  par¬ 
ticular  circuit  described  was  used 
up  to  100  kc  and  with  better  high- 
frequency  amplifier  characteristics 
the  range  can  undoubtedly  be  ex¬ 
tended.  Other  nonlinear  elements 
can  provide  a  variety  of  frequency 
characteristics. 

Thanks  are  extended  to  the 
United  States  Air  Force,  Watson 
Laboratories,  who  sponsored  this 
work  under  Contract  No.  AF28- 
(099) -33.  The  assistance  of  H. 
Zablocki,  Research  Assistant  at 
Rutgers  University,  is  appreciated. 
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High- Power  UHF-TV 

KLYSTRON 


Two-Stage  klystron  provides  powrer  gain  of  250  with 
handwidth  of  5.6  me  between  1-db  points  in  ubf  tele¬ 
vision  band.  Special  bombardment  catbode  design  per¬ 
mits  replacement  of  worn  out  cathodes  to  extend  life  of 
tube  iilmost  indefinitely 

By  The  Engineerins  Staff  of  Varian  Associates 

Son  CoWoa,  California 


Expansion  of  present  television 
broadcasting  facilities  to  in¬ 
clude  the  uhf  band  is  imminent. 
One  of  the  main  stumbling  blocks 
lying  in  the  path  of  uhf-tv  has  been 
the  lack  of  power  tubes  capable  of 
operating  at  these  frequencies  and 
having  other  properties  necessary 
for  the  final  amplifier  of  a  television 
transmitter. 

Conventional  tubes  designed  for 
uhf  operation  require  small  sizes 
and  spacings,  requirements  incon¬ 
sistent  with  high  power.  Transit 
time  becomes  a  major  problem,  and 
low  gain  per  stage  adds  complexity 
in  both  construction  and  operation. 
A  successful  final  amplifier  tube 
should  combine  high  power  capabil¬ 
ity  with  high  power  gain  and  band¬ 
width.  The  klystron  has  proved  to 
be  capable  of  such  performance. 

High-power  uhf  klystrons  have 
been  built.  In  1939,  John  Wood- 
yard  of  Stanford  University  built  a 
two-cavity  oscillator  that  had  a 
power  output  of  250  watts  continu¬ 
ous  at  760  me.  A  three-cavity  am¬ 
plifier  tube  with  two  kilowatts  out¬ 
put  at  750  megacycles  was  used  in 
a  c-w  radar,  type  TPS-7,  in  1943. 
A  5-kw  tube  for  500  me  was  de¬ 
signed  and  built  independently  by 
R.  W'arnecke  in  the  Re.search  Lab¬ 
oratories  of  the  Compagnie  (len- 


erale  de  Telegraphie  Sans  Fil  in 
Paris  at  about  the  same  time  that 
the  work  described  below  was  ini¬ 
tiated  but  no  data  are  available  con¬ 
cerning  the  performance  under  field 
conditions. 

General  Design 

The  tube  to  be  described  was  de¬ 
veloped  by  Varian  Associates  to 
specifications  provided  by  General 
Electric.  It  is  now  part  of  the  GE 
uhf-tv  transmitter  described  in  the 
June  1951  issue  of  Electronics. 

As  a  starting  point  in  the  adap¬ 
tation  of  the  klystron  for  television 
transmitter  service,  the  following 
specifications  were  set  up:  (1)  5 
kw  c-w  output,  (2)  power  gain  of 
100,  and  (3)  bandwidth  of  6  me  be¬ 
tween  1-db  points.  The  proposed 
power  output  and  gain  were  chosen 
to  take  advantage  of  conventional 
50-watt  driver  tubes  of  the  light¬ 
house  and  planar  electrode  types. 

Other  important  requirements 
were  linearity  and  freedom  from 
noise  and  spurious  modulation.  In 
both  these  respects  the  klystron  has 
inherent  advantages.  The  output 
of  a  klystron  varies  with  the  input 
as  a  Fessel  function  of  the  first 
order.  For  low  levels  this  is  ex¬ 
actly  linear,  and  it  does  not  depart 

much  from  linearity  until  the  out- 


Ampliiier,  complete  with  caTitiee,  U 
ehown  ready  ioi  ihipping 


Fiee-kilowatl  uhi-lv  klyslioa  ia  thown 
initalled  in  tranimitter 
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put  is  approximately  80  percent  of 
the  maximum  power.  Even  this 
last  20  percent  of  power  need  not 
be  wasted,  however,  since  only  the 
synchronizing  peaks  occur  at  this 
level,  and  these  can  be  predistorted 
to  give  the  desired  output  shape. 
Thus,  in  the  range  where  linearity 
is  needed  for  picture  clarity,  the 
klystron  is  inherently  linear  and 
the  full  peak  power  can  be  utilized 
in  a  transmitter. 

Random  noise  and  spurious  mod¬ 
ulation  present  no  problems  in  a 
klystron  operating  at  transmitting 
power  levels.  Since  the  grids  have 
been  eliminated,  there  is  no  parti¬ 
tion  noise.  All  the  tube  structures 
are  big  and  rugged,  making  the 
tube  insensitive  to  vibration.  The 
heater  for  the  cathode  is  at  one  end 
of  the  tube,  far  removed  from 
the  interaction  space,  so  the  alter¬ 
nating  current  in  the  heater  can 
produce  no  hum.  The  greatest 
source  of  spurious  modulation  ap¬ 
pears  to  be  the  power  supply  ripple, 
but  even  the  simplest  filtering  re¬ 
duces  this  to  a  point  more  than  60 
db  below  the  carrier. 

In  connection  with  the  power 
supply,  there  is  another  advantage 
of  a  klystron  amplifier  to  be  noted. 
Since  the  current  drain  from  the 
power  supply  is  independent  of  the 
r-f  level,  a  regulated  or  low-imped¬ 
ance  power  supply  is  not  required 
to  handle  modulation  peaks. 

Development  of  a  klystron  at  the 
low  end  of  the  uhf  band  (instead  of 
at  a  higher  frequency  such  as  800 
or  900  megacycles)  was  a  case  of 
attacking  the  harder  problem  first. 
To  klystron  designers,  500  me  is  a 
very-low  frequency  rather  than  an 
ultra-high  frequency  and  presents 
special  problems.  Cavity  sizes  at 


this  frequency  tend  to  become  ex¬ 
cessive.  Tubes  similar  to  the  one 
described  here  have  produced  more 
than  5  kilowatts  of  c-w  power  at 
over  1,000  me.  Thus  it  is  clearly 
practical  to  produce  an  amplifier 
with  more  than  5  kilowatts  output 
at  any  frequency  between  600  and 
1,200  me. 

Figure  1  is  a  schematic  diagram 
of  the  new  tube,  showing  how  the 
design  problem  reduces  to  three 
separate  and  distinct  parts.  First, 
there  is  the  problem  of  producing 
a  direct-current  beam  of  electrons 
of  suitable  size  and  density.  This 
is  accomplished  by  the  cathode  as¬ 
sembly.  Second,  there  must  be 
structures  for  the  radio-frequency 


FIG.  2 — Bombardment  cathode  U  free 
from  poiionina  and  may  be  replaced 
periodically  to  make  new  tube  out  of  old 


interaction  with  the  beam.  These 
are  the  cavities.  Finally,  the  dis¬ 
posal  of  the  residual  energy  of  the 
electrons  is  accomplished  in  the 
collector. 

In  the  triple-cavity  or  cascade 
klystron,  the  first  stage,  as  shown 
in  Fig.  1,  can  be  likened  to  a  voltage 
amplifier  and  the  stage  between  the 
second  and  third  cavities  acts  as  a 
power  amplifier.  The  efficiency  of 
the  cascade  klystron  is  about  the 
same  as  the  conventional  two-cavity 
(single-stage)  klystron,  but  the 
gain  is  much  higher,  being  approxi¬ 
mately  the  product  of  the  gains  of 
two  single-stage  klystrons.  The 
electrons  are  actually  used  twice  to 
obtain  a  very  high  gain  from  a 
given  expenditure  of  power. 

Cathode  Structure 

Expected  efficiency,  r-f  consider¬ 
ations  and  physical  convenience  de¬ 
termine  the  diameter  and  length  of 
the  drift  tube  as  well  as  the  voltage 
and  current  of  the  beam.  For  this 
tube,  the  figures  came  out  to  be  2 
amperes  and  10,000  volts  to  pas.s 
through  a  tube  1  inch  in  diameter 
and  24  inches  long.  A  cathode  de¬ 
sign  to  produce  such  a  beam  is 
straightforward,  using  the  so-called 
Pierce  gun  techniques.  A  magnetic 
field  of  approximately  200  gauss, 
produced  by  coils  outside  the  reso¬ 
nators,  is  used  to  keep  the  beam 
from  spreading  to  the  walls  of  the 
drift  tube. 

The  physical  design  of  the  ca¬ 
thode  is  interesting,  in  that  it  de¬ 
parts  from  the  usual  oxide  emitting 
surface.  One  of  the  prime  require¬ 
ments  of  the  amplifier  is  long  life, 
and  since  practically  everything 
else  except  the  cathode  consists  of 


FIG.  1 — Scbsmalic  of  triple-cority  (two-ilago)  klyilion  amplifier  shows  inherent 
simplicity  and  straiqhtforward  arrangement  of  elements 
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DUasMmbUd  Tiaw  ihowt  componanti  oi  cathod*  ttrucluia 


CompUta  cathoda  natambly 


heav>'  copper  machined  parts  with 
essentially  infinite  life,  the  limiting 
factor  on  tube  life  is  the  cathode 
itself.  To  eliminate  the  troubles 
associated  with  oxide  cathodes,  our 
engineers  developed  a  form  of  what 
is  called  a  bombarded  cathode.  The 
schematic  diagram  of  Fig.  2  illus¬ 
trates  such  a  cathode. 

The  emitting  surface  of  the 
cathode  is  a  piece  of  tantalum  sheet 
0.1  inch  thick,  supported  by  tabs 
from  the  end  of  a  molybdenum  tube. 
The  moly  tube,  is  supported  in  a 
kovar-to-glass  ring  seal.  A  focus¬ 
sing  electrode  is  similarly  sup¬ 
ported  at  this  point  on  another 
cylinder.  Behind  the  tantalum 
cathode  button  is  mounted  a  heater 
of  tungsten  wire.  Radiation  from 
the  heater  is  insufficient  to  heat  the 
tantalum  to  an  emitting  tempera¬ 
ture,  so  a  direct  voltage  is  applied 
between  the  heater  and  the  cathode. 
This  causes  a  current  to  flow,  as  in 
a  diode,  and  the  electron  bombard¬ 
ment  of  the  back  of  the  cathode 
button  heats  it  to  an  emitting 
temperature. 

Bombarded  cathodes  have  been 
used  in  several  klystrons,  and  they 
give  long,  trouble-free  life.  The 
limiting  factor  on  life  seems  to  be 
the  evaporation  of  the  tungsten 
heater,  but  if  the  heater  is  operated 
somewhat  temperature  limited  (in 
the  bombarding  diode)  life  ap¬ 
proaching  10,000  hours  can  be 
achieved.  An  advantage  of  this 
type  of  cathode  is  that  it  does  not 
poison.  The  tube  can  be  let  down 
to  air  for  repairs  and  repumped 
without  damage  to  the  cathode. 

The  usefulness  of  this  tube  is  not 
limited  to  the  10,000-hour  life  of 
the  cathode.  Even  though  all  pos¬ 


sible  care  has  been  taken  in  design¬ 
ing  both  cathode  and  filament, 
failure  in  one  or  the  other  must 
occur  eventually.  When  this  hap¬ 
pens,  it  is  not  necessary  to  scrap 
the  entire  tube  structure  since  the 
cathode  mount  has  been  so  ar¬ 
ranged  that  it  can  be  easily  re¬ 
moved  and  replaced  with  a  new 
assembly.  This  operation  costs 
approximately  one-sixth  the  orig¬ 
inal  value  of  the  tube.  A  tube  which 
has  been  fitted  with  a  new  cathode 
is  literally  as  good  as  new.  The 
operation  can  be  repeated,  and  there 
is  no  apparent  limit  to  the  number 
of  times  the  cathode  can  be 
replaced.  ’ 

In  connection  with  cost  consid¬ 
erations,  it  is  important  to  realize 
that  the  klystron  reaches  the  user 
completely  fitted  with  its  tank  cir¬ 
cuits.  The  klystron  is  actually  a 
complete  final  amplifier  requiring 
only  the  connection  of  power  sup¬ 
ply  voltages  and  cooling  water  to 
put  it  into  operation. 

Collector 

The  collector  is  cooled  by  a 
stream  of  water  flowing  at  approxi¬ 
mately  5  gallons  per  minute.  It  is 
insulated  from  the  body  of  the  tube 
by  a  glass  seal  for  the  purpose  of 
metering  the  relative  currents  lost 
to  the  drift  tube  and  reaching  the 
collector.  Both  the  body  of  the  tube 
and  the  collector  are  at  ground 
potential  (both  d-c  and  r-f)  since 
the  cathode  is  operated  below 
ground.  This  provides  the  maxi¬ 
mum  safety  to  operating  personnel 
and  avoids  the  usual  troubles  of 
electrolysis  and  of  insulation  for 
d-c  and  r-f  iH)tentials  in  the  water 
ho.ses. 


The  bandwidth  of  a  cascade  kly¬ 
stron  is  approximately  the  same 
as  that  of  a  single-stage  klystron. 

It  can  be  increased  beyond  that  cor¬ 
responding  to  the  Q’s  of  the  cavi¬ 
ties  either  by  loading  the  cavities 
to  reduce  their  Q’s  or  by  stagger 
tuning.  Stagger  tuning  is  generally 
a  preferable  way  of  trading  gain 
for  bandwidth.  The  three  cavities 
are  tuned  to  different  frequencies  in 
such  a  manner  that  the  band  over 
which  gain  is  obtained  is  increa.sed, 
but  gain  is  reduced. 

Test  results  for  the  tube  have 
shown  that  satisfactory  perform¬ 
ance  can  be  obtained  by  an 
appropriate  stagger  tuning  scheme 
in  which  there  is  no  external  load¬ 
ing  on  the  center  cavity.  This  per¬ 
mits  an  appreciable  simplification 
of  construction  of  the  tube  since  the 
need  for  a  coaxial  line  coupled  to 
the  center  cavity  is  eliminated.  In 
addition,  the  radio-fre(|uency  power 
which  inevitably  would  have  been 
lost  in  the  band-widening  load  on 
the  center  cavity  is  con.served. 

An  actual  measurement  of  the 
response  curve  shows  a  bandwidth 
of  5.6  me  between  1-db  points.  This 
curve  is  plotted  in  Fig.  3.  The 
power  gain  corresponding  to  this 
curve  was  about  24  db  or  250  times. 
This  can  be  considered  a  typical 
performance  for  a  cascade  amplifier 
klystron  in  the  uhf  television  band. 
The  adequacy  of  this  performance 
for  television  purposes  was  demon¬ 
strated  by  the  General  Electric 
Company  when  they  actually  used 
the  klystron  to  amplify  a  television 
picture.  The  quality  of  the  picture 
was  es.sentially  unchanged  by  its 
pas.sage  through  the  klystron  am¬ 
plifier. 
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FIG.  1 — CroM-sRction  oi  comprestion-  FIG.  2 — Free  Tibratione  ol  compreteion*  FIG.  3 — Vibration  Bystefn  of  accelero- 

type  accelerometer  haeing  eeU-generat-  type  unit  when  excited  by  a  transient  meter  and  equivalent  electrical  circuit 

ing  piesoelectric  element  applied  force  having  output  voltage  E 


SELF-GENERATING 


Characterisitics  and  advantages  of  compression  and  bender-type  accelerometers  using  piezo¬ 
electric  barium  titanate  elements.  Useful  range  of  typical  unit  is  from  0.022  g  to  600  g; 
corresponding  voltage  output  range  of  1  inv  to  27  v  is  readily  measured  conventionally 

The  piezoelectric  principle  is  cisely  made  cuts,  as  in  the  case  of  a  a  jriven  acceleration,  the  weight 
particularly  suited  for  accele-  single  crystal,  are  necessary.  will  also  be  subjected  to  this  accel- 

rometers  used  in  industrial  vibra-  Ceramic  barium  titanate  already  eration,  and  the  accelerating  force 
tion  studies  ranging  from  ma-  had  been  used  for  microphones  and  is  thereby  transmitted  through  the 
chinery  balancing  to  performance  phonograph  pickups.  It  was  be-  ceramic  element.  Thus  a  compres- 
testing  of  guided  missiles  because  lieved  that  the  characteristics  of  sional  force,  proportional  to  the  ac- 
the  reaction  force  of  a  vibrating  the  material  could  be  utilized  to  an  celeration,  is  exerted  upon  the  ele- 
body  is  proportional  to  its  accelera-  even  larger  extent  in  applications  ment.  Kecause  of  the  piezoelectric 
tion.  A  relatively  new  ceramic  where  adverse  atmospheric  and  properties  of  the  material,  the  corn- 
piezoelectric  is  essentially  composed  temperature  conditions  were  en-  pressional  force  generates  a  charge 
of  polycrystalline  barium  titanate,  countered.  The  use  of  the  material  at  the  terminals  of  the  accelerom- 
which  combines  sufficient  piezoelec-  ~  for  electromechanical  transducers  eter  which  can  be  measured, 
trie  sensitivity,  high  capacitance  was  studied  by  the  Signal  Corps.  From  a  general  viewpoint,  the 
and  good  electrical  stability.  The  investigation  resulted  in  the  accelerometer  represents  a  spring- 

The  voltage  sensitivity  of  the  development  of  several  types  of  mass  system  having  a  spring  con- 
ceramic  is  not  as  high  as  that  of  barium  titanate  accelerometers.  stant  which  is  mainly  determined 
Rochelle  salt,  which  exhibits  the  a  I  *  n  ’  stiffness  of  the  ceramic  ele- 

highest  sensitivity  of  all  known  erome  er  esign  ment.  The  theory  of  such  systems 

materials.  This  disadvantage,  how-  These  instruments  may  be  de-  shows  that  the  force  which  is  ex- 
ever,  is  outweighed  by  a  number  of  signed  in  different  ways,  depending  erted  upon  the  spring  element  is 
desirable  features.  The  conversion  upon  the  kind  of  stress  to  which  proportional  to  the  acceleration  of 
characteristic  is  hardly  affected  by  the  piezoelectric  element  will  be  the  base  plate,  provided  the  natural 
temperature  and  humidity.  The  subjected.  Figure  1  shows  a  com-  frequency  of  the  spring-mass  sys- 
mechanical  strength  is  greater  than  pression-type  accelerometer.  The  tern  is  high  compared  with  any  of 
that  of  R(x:helle  salt  crystals.  The  base  plate  of  the  instrument  is  rig-  the  frequencies  at  which  accelera- 
dielectric  constant  is  higher,  which  idly  attached  to  the  vibrating  body  tions  are  to  be  measured.  The  elec- 
gives  the  transducer  a  larger  elec-  under  test.  The  ceramic  element  trical  output  of  the  device  is  pro- 
trical  capacitance.  This  makes  it  has  silvered  plane  parallel  surfaces,  portional  to  the  force  applied  to  the 
easier  to  match  its  electrical  output  the  bottom  surface  resting  on  the  element  and,  therefore,  is  a  true  in¬ 
to  the  input  of  electrical  measuring  base  plate.  A  weight  is  pressed  dication  of  the  acceleration  of  the 
equipment  and  permits  the  use  of  a  against  the  top  surface  by  means  base  plate,  if  the  above  conditions 
long  cable  between  transducer  and  of  a  spring.  The  output  terminals  can  be  maintained, 
eiiuipment.  Finally,  the  material  are  connected  to  the  two  surfaces  Since  the  natural  resonant  fre- 
can  be  manufactured  easily  in  any  of  the  element.  quency  of  a  compression-type  ac- 

desired  size  and  shape.  No  pre-  If  the  vibrating  body  moves  with  celerometer  is  very  high,  such  a  de- 
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FIG,  4 — Variation  o<  MniitiTity  with 
irequency  ior  two  Gulton  comprosaion- 
t7p«  acceloromoton 


FIG.  5 — Attenuation  characteristic  of 
two-staqe  low-pass  iilter  used  to  oroid 
resonant-peak  errors 


FIG.  6 — Amplitude  characteristic  oi 
Gulton  type  A-403  accelerometer,  show¬ 
ing  linearity  up  to  600  g 
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vice  can  measure  accelerations  cor¬ 
rectly  up  to  high  exciting  frequen¬ 
cies.  The  magnitude  of  the  re.so- 
nant  frequency  can  be  evaluated 
from  Fig.  2,  which  gives  the  elec¬ 
trical  output  of  a  compression-type 
accelerometer  when  subjected  to  a 
transient  blow  with  a  lead  hammer. 
The  output  voltage  of  the  acceler¬ 
ometer  was  recorded  on  an  oscillo¬ 
scope  having  a  pulse-triggered 
sw’eep.  Since  a  vibrating  system 
which  is  excited  by  a  single  pulse 
continues  to  oscillate  at  its  re.sonant 
frequency,  the  above  method  is  a 
convenient  way  of  finding  such 
resonant  frequencies.  It  can  be 
seen  from  Fig.  2  that  the  natural 
frequency  of  this  particular  unit  is 
higher  than  6,000  cps. 

The  existence  of  such  a  high 
resonant  frequency  is  explained  in 
Fig.  3A.  Here  the  vibrating  system 
is  reduced  to  its  essential  parts — 
the  mass  M,  the  biasing  spring  K, 
and  the  ceramic  element  of  stiffness 
K„  where  K,  is  determined  by  the 
dimension  of  the  element  and  its 
ela.stic  modulus.  Figure  3B  gives 
the  analogous  electrical  circuit  for 
the  mechanical  system.  Masses  are 
represented  by  inductances  and 
springs  by  capacitors,  the  capaci¬ 
tance  C  being  related  to  the  spring 
constant  A'  as  C  =  1/A.  Since  C, 


is  small  compared  with  C,,  the  reso¬ 
nant  frequency  is  determined  by  M 
and  C,  and  is  barely  affected  by  C,. 

Initial  Pressure 

The  spring  is  only  an  auxiliary 
element  in  the  basic  function  of  the 
accelerometer.  If  the  acceleration 
to  be  measured  never  exceeds  that 
of  gravity  (1  g),  the  weight  exerts 
sufficient  pressure  upon  the  mass  to 
insure  close  contact  at  all  times 
(provided  the  unit  is  always  used 
in  a  vertical  position)  and  no 
spring  is  needed.  For  the  measure¬ 
ment  of  an  acceleration  greater 
than  1  g,  an  initial  pressure  is 
necessary  which  must  be  equivalent 
at  least  to  the  maximum  accelera¬ 
tion  force  encountered  in  the  sig¬ 
nal.  The  spring  is  a  convenient 
means  for  obtaining  this  pressure. 

It  has  been  possible  to  obtain 
natural  frequencies  ranging  be¬ 
tween  6,000  cps  and  25,000  cps  with 
the  compression-type  accelerometer. 
This  is  due  to  the  high  spring  con¬ 
stant  of  the  ceramic  element,  which 
is  of  the  same  order  as  that  of  a 
solid  piece  of  metaf.  For  this 
reason,  it  is  possible  for  the  mass 
and  elasticity  of  the  housing  to 
introduce  parameters  which  will 
affect  the  output  of  the  accelerom¬ 
eter,  and  particular  attention  must 


be  paid  to  the  construction  of  the 
accelerometer. 

A  compression-type  accelerom¬ 
eter  constructed  by  the  Gulton 
Manufacturing  Corp.  for  Signal 
Corps  Engineering  Laboratories 
has  a  sensitivity  of  45  millivolts 
per  g  and  a  capacitance  of  1,500 
iHtf.  The  natural  frequency  sur¬ 
passes  6,000  cps,  as  shown  by  Fig. 
2,  which  was  obtained  with  this  in¬ 
instrument. 

The  frequency  characteristic 
(open-circuit  voltage  versus  fre¬ 
quency)  of  these  accelerometers 
can  be  expected  to  be  fiat  from  the 
lowest  frequency  up  to  one-half  the 
resonant  frequency.  In  Fig.  4,  the 
results  of  measurements  made  on 
two  compression-tsrpe  accelerom¬ 
eters  are  presented  and  show  a 
very  flat  characteristic.  The  meas¬ 
urements  were  carried  out  with  an 
electrodynamic  vibrator.  No  at¬ 
tempts  were  made  to  damp  the  res¬ 
onant  peak.  In  normal  applications, 
the  frequency  range  of  interest  for 
the  investigator  seldom  exceeds  1,- 
000  cps,  which  is  far  below  the  res¬ 
onance  frequency. 

If  desired,  an  electrical  low-pass 
filter  can  be  inserted  in  the  measur¬ 
ing  circuit  to  eliminate  errors 
caused  by  the  resonant  peak.  A  cir¬ 
cuit  diagram  and  frequency  charac- 
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Compreuion-type  accelaromatai  haring  raaonant  iiaguancy  oi  12,000  cpt, 
capacitanca  oi  1.500  mmI  and  aaniitlrity  oi  10  mr  par  g.  and  indiridual  porta  usad 
in  its  construction 


teristic  of  such  a  tilter  are  given  in 
Fig.  5.  It  can  be  seen  that  the 
filter  attenuates  the  frequencies 
above  2,500  cps.  By  the  use  of 
low-Q  coils  and  resistors  inserted 
in  the  circuit,  resonant  frequencies 
of  the  filter  itself  are  damped  and 
no  ringing  of  the  filter  will  occur. 

The  amplitude  characteristic  of 
the  accelerometer  is  linear  as  long 
as  the  elastic  limit  of  the  elements 
and  other  components  is  not  ex¬ 
ceeded.  Another  condition  for  line¬ 
arity  requires  that  the  voltage  gen¬ 
erated  in  the  element  should  always 
be  small  compared  with  the  polariz¬ 
ing  potential  as  otherwise  the 
remanent  polarization  could  be  af¬ 
fected.  Both  linearity  requirements 
can  easily  be  met  by  proper  design. 
Figure  6  shows  the  amplitude  char¬ 
acteristic  as  obtained  with  an  im¬ 
pact-type  .shock  tester. 

The  temperature  characteristic  of 
the  compression  type  units  com¬ 
pares  very  favorably  with  any  other 
type  ttf  accelerometer.  Figure  7A 
gives  the  results  of  measurements 
where  the  accelerometer  was  ex¬ 
cited  mechanically  with  a  constant 
amplitude  of  60  cps  and  its  output 
voltage  ob.served  at  different  tem¬ 
peratures.  The  deviations  l)etween 
20('  and  80C  were  very  small.  The 
units  should  not  be  u.sed  above 
lOoC  because  the  barium  tita- 
nate  employed  in  the  elements  has 
a  Curie  point  at  125C.  At  this  tem¬ 
perature,  the  crystalline  structure 
changes  and  the  material  loses  its 
piezoelectric  property.  At  low  tem¬ 
peratures,  a  decrease  of  sensitivity 
can  l)e  expected  but  the  instruments 
are  usable  to  approximately  —  50C. 

Amplifier  Requirements 

In  considering  the  overall  char¬ 
acteristics  of  any  transducing  de¬ 
vice,  one  must  consider  the  equiva¬ 
lent  electrical  circuit  as  seen  by  a 
recording  device.  The  equivalent 
circuit  of  a  piezoelectric  transducer 
is  given  in  Fig.  7B.  The  transducer 
is  repre-sented  by  a  constant-volt- 
age  generator  in  series  with  its 
internal  capacitance  C,.  The  trans¬ 
ducer  is  connected  by  means  of  a 
shielded  cable,  which  itself  has  the 
capacitance  Cc,  to  an  indicating  in¬ 
instrument  such  as  a  vacuum-tube 
voltmeter,  cathode-ray  o.scilloscope 
or  recorder  preceded  by  a  vacuum- 
tube  amplifier.  If  the  resi.stive 


load  into  which  the  accelerometer 
feeds  is  too  low  to  obtain  proper 
matching  at  the  low-frequency 
end,  the  amplifier  input  may  be 
shunted  with  the  matching  capaci¬ 
tor  Cm.  The  lower  half-power  fre¬ 
quency  /.  will  occur  where  the  im¬ 
pedance  of  Cm  +  Ci  +  Cc  equals 
the  input  resistance  of  the  ampli¬ 
fier.  P’or  K  =  1  megohm  and  /.  = 
10  cps,  the  matching  capacitor  be- 
becomes  C*  =  0.02  /if.  This  value  is 
much  larger  than  the  source  capaci¬ 
tance  of  the  generator  and  a  de¬ 
crease  of  sensitivity  will  result.  The 
voltage  Et  applied  to  the  input  of 
the  amplifier  is  related  to  the  gen¬ 
erated  voltage  E„  by  E,  —  Eg  CJ 
(Cm  +  Cc  +  Cm). 

To  obtain  a  high  sensitivity  and 
a  good  response  at  low  frequencies, 
it  is  desirable  to  employ  an  ampli¬ 
fier  having  a  high  input  resistance. 
Figure  7C  shows  the  circuit  dia¬ 
gram  of  a  cathode  follower  ampli¬ 
fier  which  u.ses  a  grid  leak  resist¬ 
ance  of  15  megohms  and  provides, 
due  to  the  cathode  follower  action, 
an  input  resistance  of  about  100 
megohms.  When  a  transducer  with 
l,500-u;Af  capacitance  is  connected 
to  its  input,  a  flat  frequency  char¬ 
acteristic  (:?-db  loss  point)  down 
to  1.2  cps  is  obtainable.  In  cases 
where  extremely  good  amplitude 
and  phase  characteri.stics  at  low 
frequencies  are  desired,  a  matching 
capacitor  can  be  employed.  When 
Cm  —  0.02  af  is  used,  the  3-db  point 
is  decrease’d  to  0.08  cps  and  a  5- 
degree  phase  deviation  will  occur 
at  0.9  cps. 

The  low-frequency  respon.se  can 
be  extended  considerably  in  this 
manner,  so  that  all  requirements 


for  normal  shock  and  vibration 
work  can  be  met  easily  with  this 
type  of  accelerometer.  No  static 
measurements  can  be  made,  how¬ 
ever,  since  a  piezoelectric  trans¬ 
ducer  has  no  d-c  response. 

Bender-Type  Accelerometers 

In  a  bender-type  accelerometer, 
a  strip  of  phosphor-bronze  is 
clamped  at  one  end  of  a  solid  struc¬ 
ture  which  is  connected  to  the  vi¬ 
brating  body,  as  shown  in  Fig. 
8A.  Due  to  its  inertia,  the  beam 
vibrates  and  generates  stresses  in 
the  barium  titanate  element  at¬ 
tached  to  the  beam.  The  two  sur¬ 
faces  of  the  element  are  connected 
to  the  output  terminals.  The  ele¬ 
ment  can  be  made  very  thin,  in 
the  order  of  1 ^100  of  an  inch,  and 
hardly  affects  the  flexibility  of  the 
Ijeam. 

The  natural  frequency  of  such  an 
arrangement  is  normally  several 
hundred  cycles.  Figure  8B  shows 
the  fundamental  resonance  fre¬ 
quency  of  a  0.1-inch  phosphor- 
bronze  cantilever  beam  plotted 
against  its  length.  The  graph  in¬ 
dicates  that  the  natural  frequency 
of  such  bender  systems  is  much 
lower  than  for  compression-type 
devices.  .A  means  of  damping  the 
system,  such  as  with  silicone  oil, 
should  therefore  be  provided. 

Many  variations  may  be  em¬ 
ployed  in  the  construction  of  a 
bender-type  accelerometer.  The 
dimensions  of  the  beam  and  the 
sensitive  element  can  be  changed. 
Small  weights  may  be  attached  to 
the  end  of  the  beam.  Clamping  may 
be  provided  in  the  center  or  at  both 
ends.  The  ceramic  element  itself 
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may  be  used  as  a  beam. 

It  is  not  possible,  however,  to 
employ  a  homogeneous  piece  of 
barium  titanate.  In  the  latter  case, 
the  upper  portion  of  the  beam 
would  be  in  compression  and  the 
lower  portion  in  tension,  or  vice 
versa.  The  charges  generated  in 
these  two  parts  would  have  opposite 
polarity  and  would  cancel  each 
other.  This  difficulty  is  overcome 
by  using  a  laminated  element.  For 
example,  the  beam  may  consist  of 
two  sheets  of  barium  titanate,  each 


FIG.  7 — Temparatuie  charactariatii:  oi 
compiauion-type  occeleromater.  block 
dlaqrom  oi  completo  transducer  system, 
and  catbode-iollower  ampliiier  circuit 
suitable  ior  matchinq  a  pieioelectric  ac¬ 
celerometer  to  electrical  measuring 
equipment 


0.01  inch  thick,  which  are  soldered 
to  a  0.003-inch  copper  armature. 
The  natural  frequency  of  such 
a  laminated  beam  is  also  plotted 
in  Fig.  8B. 

The  temperature  characteristic 
of  bender-type  accelerometers  is 
not  as  good  as  for  compression-type 
units.  A  decrease  in  sensitivity  of 
about  0.5  percent  per  degree  C  was 
observed  with  rising  temperature. 
This  effect  is  probably  caused  by 
the  bond  between  element  and  ar¬ 
mature.  Another  temperature  ef¬ 
fect  is  introduced  by  the  damping 
fluid. 


Bender  Applications 

Despite  these  facts  and  the  very 
satisfactory  performance  of  the 
compression-type  units,  it  can  be 
expected  that  bender-type  accel¬ 
erometers  will  be  helpful  in  appli- 
cation.s  where  special  requirements 
must  be  met.  Such  requirements 
are: 

(a)  High  capacitance  to  obtain 
very  low  frequency  response  with 
an  indicating  device  having  only 
medium  input  impedance.  It  has 
been  possible  to  build  benders  with 
a  capacitance  as  high  as  0.1  /if. 

(b)  High  sensitivity  but  a  lim¬ 
ited  frequency  range.  A  cantilever 
beam,  with  small  weights  attached 
to  its  end,  was  built  for  this  pur¬ 
pose.  A  sensitivity  of  about  200 
millivolts  per  g  was  obtained.  The 
frequency  characteristic  of  an  ex¬ 
perimental  model  of  such  a  unit  is 
given  in  Fig.  8C. 

(c)  Very  small  dimensions.  One 
accelerometer  designed  to  this  spe- 


FIG.  8 — B«iid*r-typ«  accaUromater  conatrucUon,  lalationihip  oi  its  natural  ira- 
quanq/  to  cantUavar  baom  lanqth,  and  fraquancy  charactaristics  oi  two  diiiarant 
bandar  units 


ciflcation  measures  only  li  x  i  x  A 
inches.  Its  laminated  barium  tita¬ 
nate  element  operates  as  a  bender. 

The  sensitivity  is  8  mv  per  g 
and  the  natural  frequency  ap¬ 
proaches  3,000  cps.  Silicone  fluid 
is  used  as  a  damping  medium.  The 
miniature-unit  curve  in  Fig.  8C 
shows  the  frequency  characteristic 
of  this  unit. 

(d)  Capability  of  measuring  ex¬ 
treme  high  accelerations,  of  the 
order  of  10,000  g.  By  using  a 
bender  type  for  such  an  application, 
it  is  possible  to  obtain  a  design 
where  a  sturdy  armature  takes  the 
full  impact  of  the  shock.  The  cera¬ 
mic  element,  which  can  be  made 
very  thin  and  light,  is  attached  to 
the  armature  and  measures  its 
deformation. 

Conclusions 

A  very  desirable  feature  of  all 
barium  titanate  accelerometers  is 
the  extremely  wide  range  of  accel¬ 
eration  which  they  can  indicate. 

One  model  can  withstand  600-g 
shocks  which  will  generate  an  out¬ 
put  voltage  of  27  volts.  On  the 
other  hand,  for  measurement  of 
small  accelerations,  it  is  possible  to 
read  an  output  of  about  1  millivolt, 
because  this  voltage  is  still  above 
the  noise  level  of  normal  measuring 
equipment.  Consequently,  an  accel-  t 
eration  range  from  600  g  to  0.022 
g  (27,000  to  1)  can  be  covered;  this 
is  an  excellent  figure  for  a  measur¬ 
ing  instrument.  Another  desirable 
feature  is  the  fact  that  the  accele¬ 
rometers  are  self-generating,  which 
makes  their  output  independent  of 
external  supply  voltages.  Barium 
titanate  accelerometers  have  al¬ 
ready  been  used  in  many  tests  in 
the  laboratory  and  in  the  field.  The 
in.struments  have  operated  satisfac¬ 
torily  under  all  conditions  and  have 
shown  reliability  and  ease  of  han¬ 
dling. 
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Automatic  BROADCAST 


FIG.  1 — Basic  circuit  oi  the  automatic  monitor  used  ior  comparinq  signals  at  two  points  geographically  close 


I*rogram  monitor  compares  recovered  audio  from  transmitter  signal  with  that  from  studio 
monitor  anti  sounds  alarm  if  it  detects  undue  noise  or  distortion.  For  remote  comparison, 
a  processed  information  signal  is  sent  out  on  same  lines  wdth  audio  hut  at  higher  frequency 


IN  England,  the  British  Broad-  are  available  in  the  same  building,  noise  (including  crosstalk) ;  fre- 

casting  Corporation  produces  In  other  cases,  it  is  necessary  to  quency-amplitude  response;  and 

some  ten  different  sound  programs  convert  the  information  to  a  signal  overload  or  nonlinearity, 

that  are  fed  over  wire  lines  to  that  can  be  sent  back  and  compared  By  a  comparison  measurement, 

nearly  100  transmitters.  Monitor-  with  the  characteristics  of  a  simi-  all  these  defects  may  be  recognized 
ing  is  required  at  the  several  pick-  larly  processed  signal.  The  simple  in  terms  of  amplitude.  For  in- 

up  points,  as  well  as  at  intermedi-  comparison  equipment  is  known  in  stance,  a  falling-off  in  response  at 

ate  points  to  insure  maintenance  of  the  BBC  as  “automatic  monitor  the  upper  frequencies  will  be  dis- 

level  and  quality  of  program.  The  minor”  and  the  remote  comparison  cerned  as  a  reduction  in  amplitude 

equipment  to  be  described  provides  system  as  “automatic  monitor  of  the  top  notes  of  music  or  the 

automatic  monitoring  at  the  inter-  major.”  sibilants  in  speech.  In  the  low- 

mediate  points  so  that  the  technical  Since  the  major  monitor,  not  yet  volume  passages  or  gaps  in  pro- 

staff  can  be  freed  for  other  duties.  in  general  use,  is  based  upon  the  gram,  noise  will  also  appear  as  an 

The  automatic  monitor  compares  equipment  that  is  used  in  the  minor  amplitude  difference.  Such  ampli- 

program  characteristics  at  two  monitor,  the  latter  will  be  described  tude  comparison  is  the  basic  prin- 

separate  points  in  the  transmission  first.  Both  types  are  designed  to  ciple  on  which  these  monitors  are 

chain.  When  the  two  programs  operate  an  alarm  on  an  arbitrary  designed. 

differ  by  a  predetermined  amount,  magnitude  of  defect  with  respect  The  transmission  circuit  may  in- 

the  monitor  sounds  an  alarm,  to transmission  equivalent  (includ-  elude  a  long  line  or  several  ampli- 
Often,  the  programs  to  be  compared  ing  complete  break) ;  background  fiers.  In  either  case  the  envelope 
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PROGRAM  MONITOR 


Automatic  monitor  equipment  in  rock 


of  the  signal  is  likely  to  be  distorted 
by  phase  change,  and  such  systems 
differ  in  this  respect  only  by  the 
degree  of  phase  change.  As  long 
as  the  phase  or  delay  distortion  is 
within  the  rather  wide  limits  that 
the  ear  cannot  detect,  no  correction 
far  this  is  normally  made. 

The  automatic  monitor  must  com¬ 
pare  two  envelopes,  one  of  which  is 
distorted,  and  show  a  balance  so 
long  as  no  defect  is  aurally  notice¬ 
able.  In  this  respect  it  must  con¬ 
tend  with  a  time  delay  in  the  arrival 
of  a  pulse  of  signal  and  a  distortion 


of  the  envelope  of  the  pulse.  An 
instantaneous  comparison  of  the 
amplitude  of  the  signals  is  not  pos¬ 
sible.  There  must  be  integration 
over  a  period  long  enough  to  negate 
the  error  due  to  phase-delay 
distortion. 

If  the  integration  period  is  too 
long,  however,  the  automatic  moni¬ 
tor  will  be  insensitive  to  the  distor¬ 
tion  it  is  intended  to  disclose.  Al¬ 
though  many  periods  of  amplitude 
distortion  apparent  to  the  listener 
will  be  of  short  duration,  there  will 
be  a  number  lasting  several  milli¬ 
seconds  at  least.  If  the  integration 
period  does  not  exceed  about  ten 
milliseconds,  such  periods  occur 
often  enough  to  give  reasonable 
operation  of  the  monitor  on  fault 
conditions. 

Although  the  rms  value  of  the 
wave  might  give  an  ideal  compari¬ 
son,  it  is  more  practical  to  use  recti¬ 
fiers  with  suitable  time  constants. 
The  discharge  time  has  been  made 
longer  than  the  charge  time,  so 
that  comparison  of  amplitude  dif¬ 
ference  may  be  delayed  until  both 
program-pulses  appioximate  their 
maximum  values.  This  method  of 
measurement  normally  produces 
good  monitor  balance  on  fairly 
short  transmission  circuits  if  there 
is  no  audible  distortion  between  the 
points  at  which  the  program  is 
being  compared. 

Bridge-Balance  Detector 

Voltages  from  the  reference  sig¬ 
nal  supply  one  arm  of  the  bridge 
shown  in  Fig.  1  and  those  of  the 
compared  signal  feed  another  arm. 
The  output  of  these  arms  is  applied 


to  the  tubes  of  a  differential  de¬ 
tector.  Detector  output  (zero  if 
both  voltages  are  so  nearly  alike  as 
to  produce  no  appreciable  unbal¬ 
ance)  operates  a  relay  that  actuates 
a  buzzer  or  bell.  Thus,  a  warning 
is  given  when  the  compared  signal 
suffers  a  predetermined  amount  of 
deterioration,  owing  to  any  of  the 
factors  mentioned. 

The  whole  volume  range  of  refer¬ 
ence  or  compared  signal  is  not 
needed  to  detect  defects.  Signals  in 
the  larger  volume  levels  give 
indications  of  overload  and  de¬ 
fects  in  frequency  response  and 
transmission  equivalent.  The  low- 
volume  levels  disclose  the  faults 
mentioned  but  show  noise  rather 
than  overload  distortion.  Inter¬ 
mediate  volume  levels  are  not  re¬ 
quired,  for  they  convey  no  informa¬ 
tion  not  given  by  the  others. 

The  requirement  for  an  ampli¬ 
fier  with  two  different  gains  in¬ 
spired  the  development  of  the 
volume-folding-and-limiting  ampli¬ 
fier  (VFLA).  This  apparatus  re¬ 
ceives  voltages  resulting  from  tke 
whole  range  of  volume  levels.  For 
a  fault  just  seribus  enough  to  mar 
reception  by  the  average  listener  it 
must  have  the  same  output  whether 
the  indications  are  conveyed  by  the 
high-volume  of  low-volume  portions 
of  the  signal.  Overall  response  of 
the  VFLA  must  approximate  that 
of  the  ear  of  the  average  listener. 
It  must  be  able  to  gloss  over  faults 
(such  as  brief  overloads)  that 
would  not  distress  the  listener,  but 
it  mu.st  be  infallible  in  calling  at¬ 
tention  to  defects  that  annoy  him. 

The  term  “volume”  applie.s  here 


Broadcosting  in  the  United  Kingdom  is  different  in  several 
respects  from  that  to  which  engineers  in  the  United  States  and 
Conado  are  accustomed.  Among  others,  the  American  engi¬ 
neer  is  accustomed  to  feeding  an  audio  program  at  a  certain 
mosimum  level  into  a  telephone  line  and  hoving  it  come  out 
at  the  other  end,  often  mony  hundreds  of  miles  away,  with 
predetermined  level  and  characteristics.  The  problems  of 
mointaining  the  standard  of  transmission  have  been  paid  for 
occording  to  Telephone  Company  rates  previously  approved 
by  the  Federal  Communications  Commission. 

In  Great  Britain,  where  the  British  Broadcasting  Corpora¬ 


tion  operates  all  broadcasting  on  funds  collected  by  the 
government  from  receiver  owners,  the  Corporation  must  in 
many  cases  maintain  long-line  oudio  levels  and  quality.  In 
addition,  the  BBC  is  allowed  to  operate  remote,  unattended 
transmitters  in  o  monner  not  permitted  in  the  Stotes  by 
the  FCC. 

Automatic  monitoring  equipment  of  the  type  used  by  the 
British  and  described  here  moy  find  interesting  applications 
in  the  fields  of  telemetering,  microwave  relay,  and  remote 
control  of  satellite  f-m  broadcast  transmitters,  in  addition  to 
the  applicotion  for  which  the  system  was  devised 
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to  signal  indicated  by  the  peak  pro¬ 
gram  meter  used  at  the  BBC.  This 
measures  the  rectified  peak  value  of 
signal  with  a  charge  time-constant 
of  2.5  milliseconds  and  a  discharge 
time-constant  of  1  second. 

The  two  different  gains  at  which 
the  V’FLA  operates  are  selected  by 
the  amplitude  of  the  applied  input 
signal.  This  is  accomplished  by 
diodes  IK  and  D,  (Fig.  1)  in  the 
negative-feedback  path  of  the  am¬ 
plifier  section  of  F,  and  V,.  The 
diodes  are  back-biased  from  the 
high-voltage  supply  so  that,  below 
a  predetermined  signal  amplitude, 
they  do  not  conduct. 

When  they  are  not  conducting, 
the  gain  of  the  amplifier  is  ap¬ 
proximately  1  -f-  RjRt  where  R, 
is  the  resultant  cathode-to-ground 
resistance.  When  the  applied  input 
signal  is  large  enough  to  cause  the 
diodes  to  conduct,  the  gain  of  the 
amplifier  is  reduced  to  approxi¬ 
mately  1  -f  (R.RJ/R^iR,  -1-  Ri). 
The  amplifier  formed  by  V'.  and  F, 
has  approximately  a  linear  input- 
output  law  at  low-volume  input  and 
represents  an  amplifier  of  less  gain 
above  the  volume  at  which  the 
diodes  operate. 

The  differential  detector  operates 
when  a  certain  output-voltage  dif¬ 
ference  between  the  two  VFLA’s  is 
reached  or  exceeded.  This  value  of 
voltage  is  to  be  attained  for  the 
same  input  volume  difference, 
whether  this  occurs  at  low  or  high 
volumes.  The  critical  value  of  volt¬ 
age  difference  for  operation  is  fixed 
by  the  volume  at  which  noise  should 
cause  operation  and  that  at  which 
the  diodes  in  the  feedback  path  of 
the  ami)lifier  containing  F,  and  F. 
switch  to  reduce  gain. 


This  is  seen  more  clearly  by  the 
following  example: 

Let  the  volume  at  —40  db  give  the 
6-volt  output  necessary  for  the 
detector  to  operate.  Let  a  3-db 
difference  (or  an  excess  of  this  dif¬ 
ference)  between  the  reference  pro¬ 
gram  i\  and  the  compared  program 
i’..  be  required  to  cause  the  detector 
to  operate.  The  gain  of  the  ampli¬ 
fier  must  be  reduced  at  that  critical 
volume  above  which  a  change  of  3 
db  in  input  gives  more  than  a 
6-volt  change  in  output. 

20  log  V.'  i\  —  —  3  db 

—  V-i  —  <0  V 

ri  =  21  V  (approximately) 

This  output  voltage  corresponds  to 
an  input  volume  of  about  —29  db 
and  this  is  the  point  at  which  diodes 
D,  and  Z>.  operate. 

The  effective  ratio  between  the 
gain  of  the  amplifier  with  the 
diodes  operated  and  that  without 
the  diodes  operated  will  determine 
the  higher  volume  at  which  a  3-db 
difference  between  v,  and  v,  will 
again  provide  6  volts  in  output. 
Above  such  a  volume  there  must 
again  be  a  reduction  in  gain,  or  this 
3-db  sensitivity  will  be  exceeded. 
In  the  automatic  monitor,  this  re¬ 
duction  is  provided  by  rectifiers  1 
and  2.  These  are  back-biased  so 
that  they  conduct  at,  and  above, 
this  second  critical  volume  and 
place  a  shunt  across  the  amplifier 
input  containing  Vi  and  F,. 

Maximum  Gain  Reduction 

A  further  and  final  reduction  in 
gain  occurs  at  the  maximum  input 
level  to  be  experienced,  or  zero 
volume.  At  this  level,  diodes  Z>,  and 
Da  conduct  and  almost  short-circuit 
the  input  of  the  amplifier.  This 


final  limiting  of  the  sensitivity  of 
the  monitor  to  the  maximum  value 
of  signal  that  can  be  handled  by  the 
transmitter  reduces  its  monitoring 
sensitivity  to  overload  distortion  at 
such  volumes.  This  reduced  sensi¬ 
tivity  is  compensated  by  an  auxil¬ 
iary  device. 

The  amplitude  input-output  law 
of  the  VFLA  unit  has  been  de¬ 
scribed  without  regard  to  the  fre¬ 
quency  of  the  input  signal.  If  the 
monitor  is  to  correspond  in  its 
operation  to  the  audibility  of  de¬ 
fects,  it  must  be  suitably  graded 
in  sensitivity  with  respect  to  fre¬ 
quency.  The  predistortion  network 
determines  the  lowest  volume  with 
respect  to  frequency  at  which  the 
VFLA  gives  sufficient  rectified  out¬ 
put  to  operate  the  differential  de¬ 
tector.  Its  response  is  designed  so 
that  operation  of  the  alarm  cor¬ 
responds  approximately  to  aural 
sensitivity  at  noise  volume. 

The  circuit  to  be  monitored  may 
contain  about  a  hundred  miles  of 
cable.  In  such  circumstances,  the 
rectified  outputs  of  VFLA  units 
will  not  synchronize,  and  will  pro¬ 
vide  momentary  amplitude  differ¬ 
ences.  The  action  of  the  differen¬ 
tial  detector  is  therefore  delayed 
by  C,  of  Fig.  1.  Although  programs 
are  monitored  at  their  source,  so 
that  compression  of  peaks  at  the 
transmitter  is  kept  at  a  reasonable 
minimum,  the  frequency  of  com¬ 
pression  on  some  types  of  program 
is  relatively  high.  It  is  not  desir¬ 
able  that  the  automatic  monitor 
should  give  alarms  on  such  defects 
unless  they  become  abnormal.  Si¬ 
lencing  of  the  alarm  by  action  of 
Z),  and  Da  brings  an  integrator  into 
operation  so  that,  if  this  kind  of 
defect  is  too  frequent  or  persistent, 
the  alarm  is  sounded.  The  circuit 
used  if  a  transmitter  is  included  in 
the  chain  is  shown  in  Fig.  2. 

Overmodulation- Alarm 
Suppressor 

The  program  is  amplified  and 
rectified  tf)  provide  opposing  bias  to 
a  back-biased  detector.  At  a  criti¬ 
cal  volume  of  program,  the  current 
in  the  anode  of  the  detector  oper¬ 
ates  a  relay,  the  contacts  of  which 
are  interconnected  with  the  alarm 
circuit  in  the  differential  detector 
unit.  When  this  relay  operates,  the 
differential  detector  alarm  is  sup- 


FIG.  2 — OTcrmodulation-olarm  suppressor  prevents  warninq  on  occasional  peaks 
but  allows  alarm  to  operate  U  they  are  irequent 
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FIG.  3 — Automatic  monitor  used  to  compare  signals  separated  by  long  telephone  lines.  Essential  iniormation  is  encoded  by  modulator 


pressed.  A  time  delay  in  the  relay 
operation  in  the  diiTerential  de¬ 
tector  circuit  is  provided  for  this 
purpose.  If,  however,  this  plate 
relay  operates  with  undue  fre¬ 
quency  of  persistency,  the  capacitor 
in  the  grid-plate  circuit  of  the  inte¬ 
grator  (final  stage  of  Fig.  2)  has  its 
standing  charge  sufficiently  dis¬ 
turbed  to  operate  its  plate-circuit 
relay,  giving  an  alarm.  A  super¬ 
visory  lamp  indicates  the  nature  of 
the  fault. 

When  a  radio  link  returns  the 
program  to  be  compared,  it  is  de¬ 
sirable  to  prevent  static  from  oper¬ 
ating  the  monitor  alarm.  A  second 
receiver  fed  from  the  monitoring 
receiver  antenna  is  tuned  to  a  near¬ 
by  wavelength  on  which  there  is 
normally  no  appreciable  back¬ 
ground  signal.  The  audio  output 
of  the  static  receiver  is  connected 
to  a  circuit  similar  to  that  of  the 
overmodulation-alarm  suppres.sor. 
Incoming  static  will  thus  operate  a 
relay  and  suppress  the  monitor 
alarm,  but  an  integrator  circuit  is 
again  included,  so  that  i>ersistent 
or  unduly  frequent  suppre.ssion 
from  any  cause  .sounds  the  alarm. 

Automatic  Monitor  Major 

The  major  monitor  has  been  de¬ 
signed  to  perform  a  function  simi¬ 
lar  to  that  of  the  minor,  but  uses 
specially  derived  signals  rather 


than  regular  program  for  its  moni¬ 
toring  function.  In  practice,  both 
program  and  a  low-level  reference 
signal  are  sent  over  the  program 
line.  The  block  diagram  of  a  repre¬ 
sentative  major  monitor  system  is 
shown  in  Fig.  3.  The  program 
is  sent  out  on  the  line  through  a 
low-pass  filter  and  at  the  same  time 
through  a  pair  of  phase  networks 
into  two  V’P'L.A  units  similar  to 
tho.se  used  in  the  minor  monitor 
system. 

The  combined  rectified  outputs 
are  fed  into  a  modulator  that  con¬ 
verts  the  signal  into  an  a-m  carrier 
between  7  and  8  kc.  Bamlwidth  of 
the  resultant  signal  is  about  IW 
cycles.  The  processed  signal  is  fed 
onto  the  program  line  through  a 
band-pass  filter  at  a  level  some  20 
db  below  that  of  the  program.  At 
the  transmitter  end,  the  program  as 
picked  up  on  a  monitor  receiver  is 
similarly  proce.ssed,  put  through 
a  delay  network  and  compared  with 
the  incoming  processed  signal.  Any 
marked  discrepancies  of  quality 
cau.se  the  differential  detector  to 
operate  the  alarm. 

To  keep  the  reference  signal 
stable  and  avoid  the  effects  of 
transmission-equivalent  drift  a 
special  form  of  automatic  gain  con¬ 
trol  with  a  long  time  constant  is 
employed.  This  age  provided  by 
the  reference  signal  keeps  the  bal¬ 


ance  constantly  adjusted.  It  is 
made  to  operate  only  at  low  volume 
and  so  does  not  mask  defects  that 
need  correction. 

Another  problem  of  some  magni¬ 
tude  is  that  if  the  program  signal 
contains  two  frequencies  such  that 
/,  it  w/„  a  low-frequency  amplitude  , 
modulation  may  be  produced  in  the  J 
reference  signal.  This  is  counter-  1 

acted  by  making  the  processed  sig-  ! 
nal  the  sum  of  two  signals  with  a 
phase  shift  between  them  of  z  2.  j 
It  is  for  this  reason  that  pairs  of 
VFLA’s  are  used  in  major  monitor  | 

systems  for  dealing  with  both  refer-  ! 

ence  and  compared  signals.  j 
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Universal  Direct-Coupled 


FIG.  1  — Baiic  amplUUr  and  examples 
oi  present  uses 


FIG.  2 — EquiTalent  circuit  oi  isolation 
amplifier  without  siqn  inversion 


Direct-coupled  negative-feed- 
back  amplifiers  are  commonly 
used  in  analog  computers  and  else¬ 
where  to  obtain  a  constant  closed- 
loop  gain  and  a  low  output  imped¬ 
ance.  One  of  the  more  basic  char¬ 
acteristics  of  this  type  of  circuit  is 
the  fact  that  the  gain  is  negative. 
Whereas  the  necessity  to  accept 
this  sign  inversion  is  frequently 
undesirable,  it  heretofore  has  been 
considered  an  inevitable  feature  of 
feedback  circuitry. 

This  paper  presents  a  universal 
amplifier  that  may,  with  or  without 
sign  inversion,  attain  a  constant 
closed-loop  gain  and  low  output  im¬ 
pedance.  Some  of  the  mathemat¬ 
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ical  operations  made  possible 
through  the  use  of  this  circuit  are 
listed  and  described.  Circuit  prop¬ 
erties  are  derived,  and  test  data  is 
given  for  an  actual  circuit. 

Basie  Amplifier 

The  circuit  herein  described  con¬ 
sists  of  a  basic  direct-coupled  am¬ 
plifier  with  two  input  terminals  and 
one  output  terminal,  as  illustrated 
in  Fig.  1.  The  manner  in  which 
the  input  and  overall  loop  feedback 
are  connected  determines  the  func¬ 
tion  the  amplifier  is  to  perform. 
This  type  of  circuit  is  currently 
employed  to  perform  a  limited  num¬ 
ber  of  its  potential  functions,  as 
illustrated  by  the  block  diagrams  in 
Fig.  1.  This  paper  extends  the  use 
of  this  valuable  basic  circuit  to  in¬ 
clude  several  new  applications. 

As  used  in  this  paper,  the  defini¬ 
tion  and  requisites  of  a  basic  ampli¬ 
fier  are  that  it  be  direct  coupled  and 
use  a  differential  first  stage  with 
both  grids  thereof  accessible.  The 
gain  to  the  output  is  positive  from 
input  grid  p,  and  negative  from 
input  grid  g,.  The  output  voltage 
is  sensitive  only  to  the  difference 
between  the  two  inputs  and  not 
to  their  absolute  level  relative  to 
ground.  The  circuit  will  be  ana¬ 
lyzed  for  three  different  operating 
conditions,  wherein  the  closed-loop 
gain  is  +1,  greater  than  +1  and 
less  than  +1. 

Closed-Loop  Gain  =  -f  7 

To  attain  a  gain  of  one  so  that 
E,  =  Et,  simply  connect  the  grid 
of  V,  directly  to  the  output,  as  in 
Fig.  2.  No  additional  resistors  are 
required.  To  calculate  the  closed- 
loop  gain  G  without  external  load, 
assume  that  load  resistance  Rl  is 


w  and  that  grid  current  h  is  0, 
so  that  En  =  El  and  E„  =  E,.  The 
basic  circuit  equation  is  (En  —  En) 

A  =  E.,  where  A  is  the  open-loop 
gain  of  the  basic  amplifier.  For 
unity  gain,  this  becomes  (£,  —  E,) 

A  =  E..  The  closed-loop  gain  is 
then  G  =  EJEi  =  A/  (A  -f  1).  If 
A  is  made  sufficiently  large,  this 
figure  closely  approximates  1. 

To  calculate  output  impedance 
Z„  assume  only  that  />  =  0,  so  that 
El  =  E,i.  Then  (B,  -  E.)  A  = 
E„  and  E.  =  E,RJ(Ri  +  Z,). 
This  gives  the  exact  expression 

n  - -  (1) 

If  A  is  made  sufiiciently  large,  the 
term  [(A  +  1)/A]  approximates 
1  and  the  equation  becomes 

Rl  Rl  .n. 

This  shows  that  the  closed-loop  out¬ 
put  impedance  is  equal  to  the  open- 
loop  output  impedance  divided  by 
the  open-loop  gain  of  the  amplifier, 
or  Z.  =  Z./A.  This  value  is  very 
low,  which  is  characteristic  of  neg¬ 
ative-feedback  amplifiers. 

In  the  amplifier  under  consider¬ 
ation,  A  is  the  drift  referred  to  the 
grid;  in  other  words,  with  one  in¬ 
put  grid  grounded,  it  is  the  voltage 
necessary  at  the  other  input  grid 
to  maintain  E,  =  0,  to  accommo¬ 
date  for  drift  due  to  such  factors 
as  power  supply  variations,  temper¬ 
ature  and  aging.  A,  is  the  drift 
referred  to  the  input,  or  the  voltage 
necessary  at  the  input  to  a  closed- 
loop  circuit  to  maintain  E,  =  0.  A. 
is  the  drift  referred  to  the  output, 
or  the  voltage  variation  at  the  out¬ 
put  of  a  circuit,  where  the  input 
is  grounded. 
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Differential  Amplifier 

Analysis  of  basic  circuit  capable  of  providing  constant  closed-loop  gain  and  low  output 
impedance,  with  or  without  sign  inversion,  for  applications  requiring  a  high-gain  differ¬ 
ential  amplifier.  Mathematical  uses  in  analog  computers  are  summarized 


Then  =  G  A,.  The  designation 
(/  refers  to  a  change;  thus,  /« 
means  the  change  in 

The  total  drift  (zero  shift)  of 
the  circuit  of  Fig.  2  (A.  and  A,) 
is  equal  to  the  sum  of  the  drifts 
contributed  by  grid  current  in  the 
first  stage,  and  by  A  (where  A  is  an 
independent  variable  not  affected  by 
external  circuitry). 

To  calculate  the  drift  due  to  A, 
observe  that  since  the  input  signal 
is  fed  directly  in  g„  to  which  point 
A  is  referred,  A.  of  necessity  is 
equal  to  A  and  A.  =  A,  =  A. 

To  calculate  the  drift  due  to  grid 
current,  observe  that:  (a)  I,  will 
cause  no  zero  shift,  as  g,  is  con¬ 
nected  to  E,  which  is  a  source  of 
low  impedance;  (b)  /,  will  cause  a 
constant  zero  shift  of  amplitude 
/,/?„  which  effect  may  be  completely 
nullified  by  the  setting  of  a  manual 
zero  adjustment  within  the  ampli¬ 
fier:  (c)  /«  will  cause  no  zero  shift 
for  the  same  reason  as  in  (a) ;  (d) 
/ij^ill  cause  a  zero  shift  referred 
to  the  input  equal  to  hence  it 
is  desirable  that  the  source  imped¬ 
ance  be  kept  to  a  minimum;  (e) 
should  the  source  impedance  vary 
by  an  amount  R.t,  it  will  cause  a 
zero  shift  equal  to  /,/?.*.  It  is 
therefore  desirable  that  the  grid 
current  in  the  first  stage  be  kept  to 
a  minimum. 

The  total  drift  of  the  amplifier 
from  all  causes  is  A.  =  A,  =  A  + 
Elt.4  +  I14R.,  which  for  most  ac¬ 
tual  circuits  is  approximately  A. 

Since  the  input  is  fed  onto  a  grid 
whose  only  ground  return  is 
through  the  source  itself,  the  in¬ 
put  impedance  Z,  is  infinite,  except¬ 
ing  the  effects  of  grid  current 
which  may  in  most  cases  be  con¬ 
sidered  negligible. 


An  infinite  input  impedance  is  of 
particular  advantage  where  the 
source  impedance  is  variable,  for 
the  gain  is  completely  independent 
of  the  value  of  the  source  imped¬ 
ance  and  therefore  of  any  change 
in  source  impedance. 

Summarizing  these  results,  the 
characteristics  of  the  circuit  of 
Fig.  2  are:  (a)  Function  is  that  of 
an  isolation  amplifier,  where  accur¬ 
acy  and  output  impedance  require¬ 
ments  will  not  allow  for  the  use  of 
a  cathode  follower;  (b)  gain  G  = 
.4/(A  +  1);  (c)  output  impedance 
Z.  =  Z./A;  (d)  drift  A.  =  A.  = 
A  -f  /,  R,4  +  1,4  R.;  input  imped¬ 
ance  Z,  =  X. 

Closed-Loop  Gain  >  -f  I 

To  attain  a  gain  greater  than 
on^,  two  precision  resistors  are  re¬ 
quired,  connected  as  in  Fig.  3A. 
The  exact  expression  for  gain  in 
this  case  is 

E,  _ Ri  -‘r  Ra 

-f  R4 

R4+ 

If  A  is  made  sufficiently  large. 


Ob.serve  that  the  amplifier  will 
always  adjust  itself  such  that  E„ 
^  E^  Utilizing  this  information 
as  a  tool  for  calculation,  Eq.  4  and 
many  other  circuit  properties  may 
be  less  rigorously  calculated  with 
greater  ease. 

To  calculate  Z„  which  is  depend¬ 
ent  upon  open-loop  gain,  a  more 
rigorous  approach  is  needed.  Fig¬ 
ure  3B  represents  the  equivalent 
circuit  when  closed-loop  gain  G 
without  external  load  is  greater 
than  1,  where  Ri  is  the  total  load 
from  E,  to  ground.  Here  the  exact 


expression  for  gain  is 

E,  {Z„a  A) -r  Rl(A  -t  Ot/A 
If  A  is  made  sufficiently  large,  the 


l*nl  circuit  girinq  gain  greater  than  one 
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FIG.  4 — Amplifier  connectioiu  giving 
gain  leu  than  one,  with  attenuation  ot 
output  and  with  attenuation  at  input 
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FIG.  5  -Circuit  action  lor  inieqration  of 
inilantaneout.  pulse  and  step  functions 
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equation  becomes 

^ _ ®  _  0_Rl _  ,c\ 

Et  =  (Z.  G/A)  +  Hl  ~  Z,  +  Rl  ^  ' 

from  which  it  is  determined  that 
the  closed-loop  output  impedance  is 
equal  to  the  open-loop  output  im¬ 
pedance  divided  by  the  ratio  of  open 
to  closed  loop  gain,  or  Z,  —  Z,G/A. 
For  G  =  1,  this  value  is  identical  to 
that  previously  derived. 

To  calculate  A,  (drift  referred  to 
the  input),  the  same  reasoning  may 
be  applied  as  for  the  case  where  G 
=  1,  with  almost  identical  results, 
the  only  difference  being  in  the  case 
of  grid  current  in  V,.  As  before, 
any  steady  grid  current  /,  may  be 
counteracted  by  the  manual  zero 
adjustment,  whereas  the  zero  shift 
due  to  is  simply  /,<  times  the 
parallel  impedance  offered  by  R, 
and  R,.  Because  and  R,  must  be 
precision  resistors  to  maintain  con¬ 
stant  gain,  it  may  be  safely  as¬ 
sumed  that  no  zero  shift  is  to  be 
expected  from  their  change.  How¬ 
ever,  in  the  event  of  any  change, 
the  zero  shift  is  I,  [RJt,/(R.,  — 


The  total  drift  of  the  amplifier 
from  all  causes  is 

Ai  *  a  +  /u  Rl  ■+•  h  Rid  + 

'“(a'fi.  <'> 

Then  A,  =  GA„  which  for  most 
actual  circuits  is  approximately 
A,  =  A. 

Closed-Loop  Gain  <  +1 

Two  methods  of  attaining  a  gain 
of  less  than  one  are  illustrated  in 
Fig.  4.  Because  of  its  low  drift 
factor,  the  circuit  of  Fig.  4A  is 
recommended  for  all  cases  where 
Ri  is  constant,  since  any  change  in 
Rl  alters  the  output  voltage  accord¬ 
ingly;  here  E.  =  E.Ru'iRi  4-  Ri). 
The  circuit  of  Fig.  4B  is  recom¬ 
mended  for  use  with  a  variable 
load. 

For  the  same  overall  gain  G,  the 
circuit  of  Fig.  4A  yields  better  per¬ 
formance  in  terms  of  drift  and 
input  impedance,  whereas  the  cir¬ 
cuit  of  Fig.  4B  is  better  in  terms  of 
output  impedance.  The  applicable 
circuit  must  therefore  be  chosen  to 
fit  individual  requirements. 


Some  of  the  operations  made 
possible  through  the  use  of  this 
type  of  amplifier  are  listed  in  Table 
I,  along  with  pertinent  equations.  A 
wider  variety  of  functions  may  be 
had  by  using  more  complex  external 
circuitry.  The  book  “Electronic 
Time  Measurements”,  Radiation 
Laboratory  Series,  p  292-293,  con¬ 
tains  an  unusually  long  list  of  func¬ 
tions  made  available  through  use 
of  the  conventional  inverse  gain 
amplifier.  The  universal  amplifier 
may  be  used  to  yield  all  of  these 
functions  by  grounding  input  grid 
g„  plus  at  least  an  equal  number  of 
functions  by  ungrounding  g,  and 
feeding  an  input  signal  thereto. 

Mathematical  Operations 

Table  I,  example  1  is  the  con¬ 
ventional  feedback  circuit  as  illus¬ 
trated  in  Fig.  IC.  It  yields  any 
desired  inverse  gain. 

Examples  2,  3,  4  and  5,  all  previ¬ 
ously  described,  yield  any  desired 
gain  without  sign  inversion. 

Example  6  is  the  general  case  of 
subtraction  of  two  variables,  each 
with  its  own  constant  of  multiplica- 


Table  I — Pcnrtial  List  of  Mothematiccd  Operations  Made  Available  Through  Use  of  Universal  Amplifier 


MATHEMATICAL  FUNCTION 
AND  CIRCUIT  EQUATION 


MATHEMATICAL  FUNCTION 
AND  CIRCUIT  EQUATION 


(I )  multiplication 

BT  A  NEGATIVE 

constant 


(7)  SPECIAL  CASE  OF 

example  6 

Eo»(G+l)E,-6E. 


(2)  MULTiPLtCATlON 
BY  A  POSITIVE 
CONSTANT 
LESS  than  one 
E.*GE. 


(e)  SIMPLE  SUBTRACTION 
E^*E.-E.. 


(3)  MULTIPLICATION 
BY  A  POSITIVE 
CONSTANT 
LESS  Than  one 
E.*  CE. 


(5^  multiplication 
BY  A  POSITIVE 
CONSTANT 
GREATER  THAN  ONE 


ClO)  INTEGRATION 

VS* 

i 

^/[E|lt)-E,(tl]d. 
■  t*0 


multiplication  OF  TWO 
VARIABLES,  ONE  BYA 


(II)  differentiation 
E  «  E.  ♦ 


Rci[E|(t)-c^m] 


FIG.  6 — Universal  direct-coupled  neqatlve-ieedback  dilierenlial  omplUler  circuit  FIG.  1 — Curves  showlnq  zero  shift  at  various 
used  to  verily  the  mathematical  analysis  input  levels  lor  three  ccmbinoHons  of  tubes 


tion.  The  equation  is  valid  only 
when  G,  is  le.ss  than  (G,  -f  1). 
When  it  is  desired  that  G,  =  (G,  + 
1),  the  input-shunting  resistor  be- 
come.s  infinite,  and  the  circuit  is 
transformed  into  the  special  case 
illustrated  as  example  7. 

In  order  to  make  G,  greater  than 
(G,  -f  1),  the  inputs  must  be  re¬ 
versed  and  resistors  adjusted  ac¬ 
cordingly.  The  sign  of  the  output 
will  then  be  inverted. 

Example  8,  for  simple  subtrac¬ 
tion,  is  merely  a  special  case  of  ex¬ 
ample  6  where  G,  =  G,  =  1. 

Example  9  is  the  most  general 
example  of  subtraction,  wherein 
any  number  of  inputs  may  be  multi¬ 
plied,  each  by  its  own  constant,  and 
mutually  added  and  subtracted.  The 
same  limitation  for  gain  is  valid 
for  this  circuit  as  for  example  6. 

Example  10  yields  either  positive 
or  negative  integration,  or,  using 
two  inputs  as  shown,  integration 
as  a  function  of  the  difference  be¬ 
tween  two  variables.  Grounding 
input  Ex,  a  conventional  negative¬ 
going  integrator  is  obtained,  with 
both  Ex  terms  dropping  out  of  the 
equation. 

Grounding  input  the  Et  term 
drops  out  and  the  circuit  equation 
is  no  longer  a  case  of  simple  inte¬ 
gration.  Circuit  action  under  this 
condition  is  shown  in  Fig.  5.  Note 
that  as  an  integrator,  the  output 
remains  constant  at  whatever  volt¬ 
age  it  happens  to  be  whenever  the 
input  is  zero. 

Example  11  yields  either  positive 
or  negative  differentiation,  or  us¬ 


ing  two  inputs  as  shown,  different¬ 
iation  as  a  function  of  the  differ¬ 
ence  between  two  variables.  If  in¬ 
put  Ex  is  grounded,  both  Ex  terms 
drop  out  of  the  equation.  Simi¬ 
larly,  with  E,  grounded  the  E,  term 
drops  out. 

Test  Results 

Figure  6  shows  the  circuit  of  an 
amplifier  which  was  constructed 
and  thoroughly  tested,  and  which 
gave  results  according  to  theory. 
Open-loop  gain  A  =  10,000;  /,  = 
I,  =  10  ”  amp;  /,<  =.  =z  10  " 
amp;  Z.  =  12,000  ohms;  A  as  a 
function  of  variation  of  the  +300-V 
supply  =  ±0.4  mv  per  v;  A  as  a 
function  of  variation  of  the  —  300-v 
supply  =  ±0.35  mv  per  v;  A  as 
a  function  of  variation  of  the  fila¬ 
ment  supply  =  ±5  mv  per  v;  A  as 
a  function  of  variation  in  ambient 
temperature  =  ±0.1  mv  per  deg  C. 

The  zero  shift  as  a  function  of 
the  level  of  the  input  signal  (com¬ 
mon  mode  effect),  when  connected 
for  G  =  1,  is  shown  in  Fig.  7. 
Observe  that  the  amplifier  operates 
over  an  input  range  of  from  —50 
to  -1-50  volts.  Curve  A  shows  the 
theoretical  input-output  curve  when 
A  =  10,000  and  tubes  V,  and  V, 
have  identical  characteristics.  Curve 
B  shows  the  actual  results  of  the 
amplifier  using  a  random  12AX7  in 
the  first  stage,  while  curve  C  shows 
the  corresponding  results  using  the 
same  tube  in  reverse  position.  The 
deviation  of  curves  B  and  C  from 
curve  A  is  caused  by  tubes  F,  and 
r,  not  having  identical  characteris¬ 


tics  throughout  the  operating  range 
of  the  first  stage. 

Note,  however,  that  the  ampli¬ 
tude  of  the  zero  shift  for  input  sig¬ 
nals  of  ±30  volts  is  only  2,  10,  17, 
or  25  millivolts  in  Fig.  7 ;  this  is  at 
worst  an  error  of  less  than  0.1 
percent. 

The  primary  purpose  of  present¬ 
ing  a  particular  circuit  with  test 
results  is  to  make  clear  the  fact 
that  no  trick  circuitry  is  required, 
and  that  it  is  a  simple  matter  to 
construct  a  reliable,  low-drift  am¬ 
plifier. 

Conclusion 

In  essence,  the  new  circuit  design 
lies  in  the  use  of  a  differential  first 
stage  wherein  both  grids  are  em¬ 
ployed  to  receive  input  signals, 
rather  than  grounding  one  grid  as 
is  conventional  in  inverse  gain 
circuitry.  Since  it  is  a  basic  open- 
loop  amplifier,  the  circuit  is  cap¬ 
able  of  great  versatility,  and  may 
be  operated  to  perfoirm  any  one  of 
a  multitude  of  functions  by  the 
proper  choice  of  external  circuitry. 
Some  of  the  functions  available  are 
addition,  subtraction,  multiplica¬ 
tion  by  a  positive  or  negative  con¬ 
stant,  positive  or  negative  integra¬ 
tion  or  differentiation,  and  when 
connected  open-loop,  a  high-gain 
differential  amplifier. 
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T  emperature-Compensating 
Capacitor  Nomograph 


By  THOMAS  T.  BROWN 

Aircraft  Transmitter  Department 
Marconi's  M'ireUsa  Telegraph  Co. 

Writ  tie.  Essex,  Enyland 

(liiTctlv  with  one  settin*:  of  a  eelliiloiil  triangle 
the  eapaeitanee  values  re(|iiire<l  when  two  teinpera- 
ture-eoinpensating  eapaeitors  are  paralleled.  Solves 
prohlein  of  i'oinpensating  a  tuned  eireuit  when  a 
single  eapa»‘itor  having  the  required  tein|>erature 
eoellieient  is  not  available 


IF  C,  IS  USED, 
READ  T,-Tb 


NOMENCLATURE: 

c,- total  capacitance 
TO  BE  USED  FOR 
COMPENSATION 

C,  a  C.-  REQUIRED  I 

capacitance  values  for 
paralleling  to  getc, 
T,-  required  over-all 

TEMPERATURE 
COEFFICIENT  OF  C, 
r-  TEMPERATURE 
COEFFICIENT  OF  C» 

T„-  TEMPERATURE 
COEFFICIENT  OF  Cg 


IN  PPM  PER  “C 


IN  PPM  PER  *C 


Sel'square  nomograph,  used  with  right-angle  sides  o(  any  celluloid  triangle 


ONE  of  the  moat  common 
ways  of  compensating  for 
the  effect  of  temperature  coeffi¬ 
cients  of  coils  or  capacitors  on 
the  frequency  of  a  tuned  circuit 
is  by  the  use  of  ceramic  capaci¬ 
tors  of  large  negative  coefficient 
in  parallel  with  the  normal  mica 
or  air-spaced  capacitor.  The  val¬ 
ues  of  these  components  are 
usually  estimated  by  proportion 
and  trial  and  error  to  get  an 
overall  temperature  coefficient  of 
zero.  The  accompanying  chart 
gives  these  values  directly. 

To  use  the  chart,  set  a  triangle 
or  set  square  to  join  two  known 
values  on  two  parallel  scales. 
Then  move  the  triangle  back  or 
forward  along  the  line  of  inter¬ 
section  until  its  right  -  angle 
edge  cuts  the  third  value  on  the 
other  scale.  The  unknown  value 
is  then  read  off  where  this  edge 
cuts  the  remaining  scale;  i.e., 
each  side  intersects  two  values. 
A  -setting  of  three  values  on  one 
edge  is  not  valid. 

The  algebraic  sign  of  an  un¬ 
known  value  obtained  from  a 
vertical  scale  will  be  the  same  as 
that  of  the  known  value  on  the 
other  vertical  scale. 

The  range  of  the  chart  can  be 
readily  extended  by  multiplying 
the  scales  by  factors  of  ten  in 
any  of  the  following  four  ways: 
all  four  scales,  two  parallel  scales, 
top  horizontal  and  right  vertical 
or  lower  horizontal  and  left  ver¬ 
tical  pairs  of  scales. 

Example  1 

A  fixed-frequency  oscillator  is 
tuned  by  a  400-/i/Lf  capacitor  to 
2  me.  The  coil  has  a  tempera¬ 
ture  coefficient  of  -1-40  parts  per 
million  per  degree  C,  and  it  is 
required  to  compensate  this  to 
zero  drift.  Capacitors  rated  at 

(Continued  on  poge  124) 
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+  20  ppm  and  —220  ppm  are 
available.  What  are  the  value.s 
required? 

Solution.  L'r  =  Ct  +  C,.  T , 
=  —40  ppm,  Ti  =  +20,  r,  = 
—220  and  Ct  =  400,  so  that 
Tj,  -  Tt  -  1^60  and  -  T, 
=  +240. 

With  one  of  the  rijrht-anKled 
sides  of  a  set-square  or  triangle 
on  the  nomograph,  join  the  point 
60  on  the  T,  —  Tr  scale  with  240 
on  the  T,  --  T,.  Now  advance  the 
perpendicular  edge  of  the  set- 
square  until  it  cuts  the  Ct  scale 
at  400  /i/if,  still  keeping  the 
other  two  points  intersected,  and 
read  the  required  value  of  C«  as 
100  /(//f  at  the  intersection  on 
the  C«  scale.  The  required 
values  are  thus  a  100-fi/if  capac¬ 
itor  with  —220  ppm  temperature 
coefficient  and  a  400  —  100  = 
300  /rpf  capacitor  with  +20  ppm 
coefficient,  connected  in  parallel. 

Example  2 

In  a  particular  wave  analyzer, 
the  low-frequency  waveform  is 
heterodyned  by  an  oscillator 
working  between  500  and  550  kc, 
and  the  harmonic  components  of 
the  modulated  wave  are  separ¬ 
ated  by  a  crystal  filter.  It  is 
desirable  to  have  this  oscillator 
free  from  frequency  variation 
due  to  changes  in  ambient  tem¬ 
perature.  The  tuning  capacitor 
to  be  used  has  a  range  of  50  to 
300  pju.f  with  the  low-tempera¬ 
ture  coefficient  of  +20  ppm.  The 
coil  is  wound  on  a  ceramic  form 
and  has  a  coefficient  of  +80  ppm. 

Since  only  a  10-percent  fre¬ 
quency  sweep  is  required,  it  will 
l)e  necessary  to  pad  out  the 
capacitor  to  reduce  the  capaci¬ 
tance  sweep  to  20  percent ;  at  the 
same  time  this  capacitor  can  be 
used  to  provide  temperature 
compensation.  A  950-/n/if  unit 
in  parallel  with  the  variable  ca¬ 
pacitor  gives  a  sweep  of  1,000  to 
1,250  fL/if  providing  slight  over¬ 
lap  at  the  ends  of  the  scale.  Ex¬ 
act  temperature  compensation  is 
to  be  provided  at  the  center  of 


the  band,  which  is  1,125  p/xf. 

Solution.  Let  Ct  =  1,125 

../if,  C,  =  960  ppf,  C,  =  175 
/i/if,  and  T,  =  +20. 

The  overall  coefficient  of  the 
capacitor  combination  to  com¬ 
pensate  for  tbe  +80  ppm  of  the 
coil  will  be  given  by  Tr  —  —80, 
and  therefore  T,  —  T,  —  —  100. 

Multiplying  .scales  Ct  and  C, 
by  a  factor  of  10,  with  112.5  /i/if 
on  the  Ct  scale  joined  to  95  /i/if 
on  the  Ci  scale  by  one  edge  of 
a  right-angle  triangle,  the  other 
edge  is  advanced  to  intersect 
100  on  the  Tt  —  T»  scale,  whence 
7*4  —  Th  is  read  as  118.  (Note 
that  since  the  .scales  are  log¬ 
arithmic,  the  signs  of  the  prod¬ 
ucts  of  the  right  and  left  hand 
scales  will  be  the  same;  thus  7*4 

—  r,  =  —118  since  Tt  —  Th  = 

—  100.  Should  the  corner  of 
the  triangle  fall  between  the 
scales,  as  happens  in  this  case, 
the  perjjendicular  edge  can  be 
extended  by  bringing  a  rule  or 
another  triangle  up  to  it.  Scales 
C4  and  Tt  —  T,,  and  scales  C» 
and  Ta  —Tt  may  only  l)e  u.sed 
together,  otherwise  incorrect  re¬ 
sults  will  be  obtained.) 

Now  Ta  —  T,  =  —118,  so  that 
Ta  =  —98  ppm,  which  is  the 
required  coefficient  for  the  950- 
/i/if  capacitor. 

It  is  interesting  to  check  the 
total  drift  at  the  two  ends  of  the 
band.  When  Ct  =  1.250  /./.f,  C, 
=  950  /i/if  and  T,  -  T,  =  -118 
and  from  the  nomograph  Tt  — 
r,  =  —90  and  7’r  =  —70  ppm. 

When  Ct  =  1,000,  Ca  =  950 
/i/if,  Ta  —T,  =  —118  and  from 
the  chart  Tt  —  T,  =  —114  and 
Tr  =  —94  ppm. 

Therefore,  adding  these  values 
to  the  +80  ppm  of  the  coil,  it  is 
seen  that  the  drift  varies  over 
the  band  from  —14  to  +10  ppm, 
being  zero  at  the  center  fre¬ 
quency.  Frequency  drift  would 
be  half  the.se  figures. 

A  950-fi/if  capacitor  with  a 
negative  coefficient  of  98  ppm  is 
not  readily  available,  so  this 
again  will  have  to  be  another 


parallel  combination  of  two  ca¬ 
pacitors.  Since  a  silvered  mica 
capacitor  is  generally  a  more 
stable  component  than  a  ceramic 
capacitor,  it  will  be  better  to  use 
a  large  mica  capacitor  with  a  low 
positive  coefficient  and  a  small 
ceramic  with  as  large  a  negative 
coefficient  as  is  available.  As¬ 
sume  this  to  be  —680  ppm,  and 
that  of  the  silvered  mica  to  be 
+20  ppm.  Then  T,  —  Ta  —  700 
and  Ta  —  Tr  =  118,  and  from 
the  nomograph  C»  =  100  /i/if 
(ceramic)  and  Cj  =  950  —  160 
=  790  /xjuf  (mica). 

Appendix 

Considering  the  incremental 
change  in  capacitance  of  two 
capacitors  in  parallel  having 
different  temperature  coeffi¬ 
cients,  the  following  relationship 
holds:  Ca  =  nC,  =  [w/  (n  +  1)1 
Ct,  where  n  =  {Ta  —  Tt)/{Tt 
—  Ta).  By  taking  logs  and  put¬ 
ting  X  —  log  Ct,  y  =  log  (Ta  — 
Ta)  and  c  =  log  Ca,  four  simul¬ 
taneous  equations  of  the  form 
Ax  +  Hy  ^  C:  ■  /)  =  0  are 
obtained,  which  in  determinant 
form  are 

I  0  (I  — l..K(.> 
o  I  (»  —  log  (7'4  -  Tt,< 

0  0  1  —  log  ('« 

1  I  —  1  —  log  ( 7'4  —  Tb) 

These  can  be  converted  into 

log  (Th-Tb)  1  1  1 
log(7’4-Tr)  Oil  I 

logCr  10  1 

logCB  0  0  1  I 

and  are  now  in  standard  de¬ 
terminant  form 

'  /(a)  g(a)  1  1  I 

m  g{b)  1  1 

m  g(c)  0  1 

I  fid)  g(d)  0  1  ! 

satisfying  the  conditions  of  co¬ 
linearity  of  the  coordinates  of 
any  four  variables  a,  b,  c  and  d 
to  permit  the  construction  of  a 
set-square  nomograph.  The  sec¬ 
ond  determinant  can  thus  be  in¬ 
terpreted  as  two  vertical  pairs  of 
logarithmic  scales  spaced  unit 
distance  apart,  in  the  x,  y  and 
jx,  jy  planes  respectively. 
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Add  Adaptability  To  The 
Pace -Setting  Features  Of  The 

Mallory  Midgetrol* 


MALLORY 
MIDGETROL  DUAL 

1.  Combines  two  quiet,  compart  con¬ 
trols  on  concentric  shafts. 

2.  Insulated  for  the  higher  voltages 
encountered  in  television. 

3.  S[)ecial  low-drift  resistance  ele¬ 
ment  meets  temperature-humidity 
drift  problem. 

4.  Only  dual  control  with  two-point 
shaft  suspension,  which  means — 
shorter  hushing  may  he  used, 
more  stable  resistance  values  are 
obtained,  less  danger  of  damage 
in  assembly,  longer  life,  longer 
shafts  may  be  safely  specified. 

5.  .\vailable  now  for  prompt  deliv¬ 
ery,  competitively  priced. 


Once  again  Mallory  engineering  gives  you  extra  service  .  ,  . 
this  time,  by  providing  the  Mallory  Midgetrol  with  outstanding 
new  versatility  in  its  applications. 

Smooth  tapers,  (juiet  operation,  accurate  resistance  values  are 
now  enhanced  hy  the  incorporation  of  a  tubular,  universal 
shaft.  It  can  be  made  to  confttrm  <]uickly  and  inexpensively  to 
your  standard  knobs,  in  any  specified  shaft  length.  .\s  a  result, 
your  emergency  orders  ...  for  production  fdl-in  or  for  replen¬ 
ishing  service  stock  .  .  .  can  be  handled  in  a  minimum  of  time 
and  at  low  cost,  .\vailahle  in  resistance  values  from  l.fKX)  ohms 
to  ten  megohms,  for  loads  up  to  Vi  watt,  the  .Mallory  Midgetrol 
is  more  than  ever  before  the  carbon  control  that  satisfies  your 
specific  needs,  quickly  and  at  low  cost. 

That's  service  beyond  the  sale! 

Mallory’s  electronic  know-how  is  at  your  disposal.  What 
Mallory  has  done  for  others  can  be  done  for  you!  •Tndm  Mark 


Precision  Electronic  Ports —Switches,  Controls,  Resistors 


SERVING  INDUSTRY  WITH 

Electromechanical  Products 

Hpitistors  SivUchn 

TV  Tuners  \  ibraUtrs 

Electrochemical  Products 

Hrciifiers 

Mercury  i)ry  Ifaiteries 

Metallurgical  Products 
(  ontarts  Special  Metals 

U  eldinfi  Materials 


ELECTRONICS  — Ocfoter,  I95t 


BRiOOE 


AMPLirieR 


TUBES  AT  WORK 

Including  INDUSTRIAL  CONTROL 

Edited  by  RONALD  K.  JURGEN 


A-C  Null  Indicator .  136 

Synchronized  Pulse  Generator .  164 

X-Ray  Liquid-Level  Gage . , .  172 

Gated-Beam  Mixer .  196 

Nylon  Tubing  for  Thermistors .  212 

Application  oi  Tubes  in  Heating  Equipment .  216 

Electronics  Aids  Sugar-Beet  Growth .  240 


A-C  !\ull  Iniliralor 

By  Joseph  C.  Frommer 

hUrctrouir  (’ousultnnt 
('incinunti.  Ohio 

Kiirphone  null  indicators  provide  The  advantajres  of  observin^r  the 
an  audible  signal  from  low  power  output  of  a-c-bridges  on  a  cathode- 
but  tie  the  operator  to  the  appara-  ray  tube  were  recognized  early.  To 
tus.  Speakers  are  more  convenient  obtain  information  on  the  phase  and 
in  u.se  but  neither  speakers  nor  ear-  the  direction  of  the  unbalance,  the 
phones  indicate  phase  or  direction  deflecting  signal  has  to  be  syn- 

of  the  unbalance  and  the  presence  chronized  with  the  bridge  input, 

of  uncancellable  harmonics  often  Figure  1  shows  a  block  diagram  of 
makes  it  difficult  to  locate  the  exact  synchronized  deflection.  If  the 

null  with  the  minimum  of  sound.  bridge  input  voltage  is  applied  un- 


FIG.  1 — Block  diaqram  of  setup  used 
to  obtain  synchronised  deflection  of  crt 


changed  as  a  deflecting  signal,  with¬ 
out  being  altered  by  the  deflection 
circuit,  the  pattern  on  the  crt 
screen  assumes  the  shape  of  an 
ellipse. 

To  get  full  advantage  of  syn¬ 
chronous  deflection,  the  phase  shift 
of  the  amplification  of  the  signal  to 
the  horizontal  plates  has  to  be  made 
equal  to  the  phase  shift  of  the  sig¬ 
nal  to  the  vertical  plates  of  the 
crt.  With  such  an  arrangement, 
the  ellipse  degenerates  into  a 
straight  slanting  line  when  the 
bridge  output  is  in  pha.se  with  the 
bridge  input  or  when  the  bridge  is 
properly  balanced  for  pha.se  and 
needs  adjustment  for  ratio  only. 
The  principle  axes  of  the  ellipse  are 
horizontal  and  vertical  when  the 
bridge  output  is  90-deg  off  phase, 
then  the  bridge  is  properly  ad¬ 
justed  for  ratio  and  needs  readjust¬ 
ment  only  for  phase. 

Sketches  al  to  a5  of  Fig.  2  show 


RADAR  PICTURES  CALIFORMA  H AKBUR 


Radar  pretenlatlon  ol  Lonq  Beach  Harbor  (leit)  aa  compared  wiUi  map  oi  harbor  (right).  Outlines  oi  breakwater,  shore  line  and  the 
many  ships  in  the  water  are  visible.  Sperry  Mark  II,  Model  O  radar  used  operates  in  the  3-cm  bond  with  ireriuency  range  oi  9.320  to 
9.430  me.  pulse  rate  1.000  per  sec.  0.2S  usee  in  width.  Antenna  on  120-ioot  tower  hos  4-it  reilector  with  beam  width  oi  2  deg 
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mSTANT 

ACTtONf 


NEW  KESTER  44 

RESIN  CORE  SOLDER 


ESPECIALLY  FOR  TV  .  .  .  RADIO  WORK  .  .  . 

EVERYTHING  ELECTRONIC 

In  speed  of  action  for  fast  soldering,  this  product  far  surpasses 
anything  in  the  Industry  today.  Unbelievably  more  active  and  mobile 
.  .  .  absolutely  non-corrosive  and  non-conductive. 

For  an  actual  demonstration  in  your  plant,  contact 
Kester’s  Technical  Department. 

Conforms  with  followinK  speciAcaiions: 

Federal  QQ-S-S^ib 

Army-Navy-Air  Force  Mil-S-6872  (AN-S-62) 

■■1^1  U.  S.  Air  Force  No.  4I06S-B-Method  31 

KESTER  SOLDER  COMPANY 

4204  Wrightwood  Ave.,  Chicago  39 

Newark*  N.  J.  •  Brantford.  Conado 
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THE  FROyr  COVER 


*1*  HE  PRECISELY  FABRICATED  test-equipment  items  shown  were 
developed  and  produced  by  the  Polytechnic  Research  and  Develop¬ 
ment  Company,  Brooklyn,  N.  Y.,  for  use  in  the  design  and  testing 
of  the  waveguide  components  of  microwave  radar  and  communi¬ 
cations  systems.  The  smallest  units,  operating  in  the  so-called 
millimeter  region  of  the  electromagnetic  spectrum,  find  additional 
use  as  components  of  microwave  spectroscopes  for  the  detection 
of  molecular  resonances. 

The  equipment  pictured  includes  items  in  most  of  the  commonly 
used  waveguide  sizes  having  major  inner  dimensions  from  approx¬ 
imately  3  inches  for  the  largest  to  slightly  over  i  inch  for  the 
smallest.  Item  identification  and  the  operating  ranges  in  wave¬ 
length  are  shown  on  the  accompanying  drawing. 


the  patterns  obtained  when  the  sine 
wave  shown  in  sketch  a  is  applied 
both  to  the  bridge  input  and  to  the 
horizontal  deflection.  Sketch  o,  as 
well  as  sketches  b  and  c,  is  drawn 
with  a  vertical  time  axis;  the  vari¬ 
ous  bridge  outputs  are  shown  on 
sketches  1  to  5  with  horizontal  time 


axes.  The  patterns  in  the  body  of 
the  figure  are  obtained  by  horizon¬ 
tal  projection  of  points  of  the 
bridge  output  curve  and  vertical 
projection  of  the  points  of  the  de¬ 
flecting  signal  curve  pertaining  to 
the  same  instant. 

Sketch  al  shows  the  pattern  ob¬ 


tained  when  the  bridge  is  substan¬ 
tially  oIT  balance  both  for  ratio  and 
phase;  o2  shows  the  pattern  after 
balance  of  ratio  is  obtained  without 
balance  of  phase;  o3  shows  the  bal¬ 
ance  of  phase  without  the  balance 
of  ratio;  a4  shows  a  position  very 
close  to  balance  and  a5  shows  per¬ 
fect  balance. 

The  ultimate  zero  does  not  show 
up  as  sharply  as  could  be  desired, 
because  the  slightly  slanting  line 
a4  is  very  little  different  from  the 
perfectly  horizontal  line  a5,  and  a 
slight  movement  of  the  crt  with 
respect  to  the  graduated  screen  in 
front  of  it  may  cause  a  correspond¬ 
ing  error  in  zero  reading. 

To  obtain  an  unmistakable  sharp 
indication  of  zero,  the  patterns  al 
to  aS  may  be  “folded  over”  into 
those  of  f>l  to  65  by  inverting  the 
polarity  of  one  half  of  the  deflect¬ 
ing  signal  a  as  shown  in  sketch  6. 
Any  slight  unbalance  as  shown  in 
64  shows  up  clearly  against  perfect 
balance,  65.  Patterns  61  to  64  how¬ 
ever  give  no  information  on  the 
polarity  of  the  unbalance,  in  other 
words  in  which  direction  adjust¬ 
ment  has  to  be  made  to  approach 
balance.  Such  information  speeds 
up  the  operation  of  the  bridge, 
especially  if  it  is  desired  to  apply 
age  to  the  vertical  amplifier  or  if 
it  is  impossible  to  balance  the 
bridge  perfectly  and  interpolation 
has  to  be  made  l)etween  the  two 
nearest  values. 

To  obtain  information  on  the  di¬ 
rection  of  the  unbalance  it  is  neces¬ 
sary  to  tell  one  leg  of  the  pattern 
from  the  other.  This  can  be 

(Continued  on  p  1M) 


FIG.  2 — Pattern*  obtained  on  cathode- 
ray  tube.  Explanation  U  glTea  In  text 
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SOLA 

CONSTANT 

VOLTAGE 


AAany  laboratory  and  production  control  instrvmonts 
at  Oak  Ridgo  roquiro  cloMly  rogulotod  supply  voltogos 
for  propor  porformanco.  Scoros  of  SOLA  Constant 
Vohogo  Trontformors  of  various  typos  kovo  oiroady 
boon  dolivorod  to  Oak  Ridgo.  Tkb  application  of  SOLA 
rogulators  indkotos  thok  roliability  and  tbo  dogroo  to 
which  thoy  stabMixo  vohogo  undor  tho  most  oxocting 
roquiromonts. 

SOLA  vohogo  roguloting  tronsformors,  os  a  buih-in 


or  occossory  unh,  guorontoo  output  ±1%  with  lino' 
vohogo  fluctuations  as  groat  os  30%.  SOtA  Constant 
Vohogo  Tronsformors  aro  idool  for  production  linos 
and  loborotorios  in  dofonso  plants  in  addition  to  uso  in 
military  compononts  sinco  thoy:  roguloto  automatically 
and  instontonoously  . . .  contain  no  moving  or  oxpond- 
iblo  ports . . .  roquiro  no  manual  odjustmont  or  mointo- 
nanco  .  .  .  and  oro  solf  protocting  against  ovorlood. 
Wrho  to  us  for  spodfic  information  rogarding  your 
roquiromonts.  Your  inquiry  will  bo  promptly  onsworod.. 


Stondord 

Unit 


Sploih 

froquoncy  1 

Proof 

Compontotod  1 

ELECTRONICS  — October,  1951 


139 


THE  ELECTRON  ART 


Edited  by  JAMES  D.  FAHNESTOCK 


Checking  Calibration  oi  Loop  Antennas .  140 

R-F  Standard  Capacitors  for  Minute  Increments .  250 

A  New  Damper  Diode .  262 
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Barium  Titanate  Accelerometer .  274 


(ilierkin^  ('.ulihralioii  of  I^>op  Antennas 


I5y  P.  ('.  Cardinkr 

fitini'ol  h.Hf/iit*  *  riiift  f.nbttrutortf 
(!t  u0'ml  Hh  vtnr  f  ompati;/ 
Sfhrnn'tml It ,  .V  Y. 

FnxD-fNTKNi-'iTY  instruments,  with 
loop  antenniis,  are  jrenerally  cali¬ 
brated  out  in  the  open  where  field 
distortion  is  certain  not  to  intro¬ 
duce  error.  A  lalxiratory  method 
of  checking  calibration,  where  loops 
are  involved,  developed  in  the  (len- 
eral  EnKineerinjr  Laboratory  of  the 
General  Electric  Company  has 
Iiroved  very  satisfactory. 

The  usual  laboratory  calibration 
of  field-intensity  instruments  usin^ 
dipoles  is  satisfactory  if  the  dipole 
sijrnal  output  is  simply  replaced"  by 
a  low-impedance  signal  generator 
output  through  a  dummy  impedance 
to  obtain  the  gain  of  the  instru¬ 
ment.  The  known  dipole  factor  is 
then  multiplied  into  this  signal 
generator  figure.  The  dipole  is 
checked  visually  for  change  or  dam¬ 
age.  In  the  case  of  loops  the  loop¬ 
coupling  transformer  and  a.ssoci- 
ated  circuits  generally  require  an 
overall  check  of  the  calibration. 
Since  an  overall  check  including  the 
loop  normally  involves  a  loop  setup 


FIG.  1— Spaced  loop  arrangement 


out  in  the  open  rather  than  in  the 
confined  copper-lined  space  of  the 
labi>ratory,  such  a  check  is  often 
omitted  unless  thought  to  be  abso¬ 
lutely  neces.sary. 

The  National  Bureau  of  Stand¬ 
ards  uses  the  spaced-loop  methinl  to 
establish  a  standard  free-space 
quasi-static  magnetic  field,  Fig.  1. 
with  a  single  turn  transmitting 
loop  of  a  10-cm  radius  wherein  the 
current  is  measured  by  means  of  a 


FIG.  2  Close-couplad  loop  arranqemont 


thermocouple.  Loops  are  in  parallel 
planes  at  right  angles  to  axis 
through  loop  centers.  This  cali¬ 
brating  setup  is  made  in  a  cleared 
space  where  a  distance  of  at  least 
three  times  the  spacing  between  the 
loops  exists  to  the  nearest  metal 
wall  or  large  metal  object. 

The  following  expression  is  used 
to  give  field  intensity  at  the  receiv¬ 
ing  loop : 

60  F  iV,  r,«  /, 

+  r,«  r,*)* 

where 

E  =  equivalent  free-space  electric  field. 


FIG.  3 — View  oi  typical  12-inch  dlame- 
ter  receivinq  loop  thowinq  temporary 
iiq  mounted  primary  coil  at  approxi¬ 
mate  center 


in  microvolts  per  meter,  (effectivelv 
at  the  receiving  loop), 

ri  =  radius  of  transmittinfc  loop,  in 
meters.  To  keep  a  uniform  current 
in  the  transmitting  hsip  make 
r,  <0.(t_>X; 

rj  =  radius  of  receiving  loop,  in  meters. 
If  receiving  loop  is  rectangular  use 
equivalent  radius  of  circle  having 
same  area, 

I)  =  spacing  between  loops,  in  meters, 

h  =  transmitting  loop  current,  in  micro¬ 
amperes. 

.Vi  =  numltet  of  turns  in  transmitting 
loop,  and 

X  =  wavelength,  in  meters. 

The  expre.ssion  under  the  radical 
is  usually  neglected  below  10  mega¬ 
cycles  and  is  less  than  1.05  below 
approximately  15  megacycles.  This 
formula  gives  approximately  one- 
percent  accuracy  up  to  oO  mega¬ 
cycles. 

The  first  term  of  the  expression 
generally  is  not  accurate  for  much 
closer  spacing  than  1  meter.  On 
the  other  hand  the  distance  D  ap¬ 
pears  under  the  radical  in  such  a 
way  as  to  make  it  desirable  to  use 
D  as  small  as  possible  for  higher 
frequencies. 

The  mutual  inductance  between 
two  such  spaced  loops  may  be  cal¬ 
culated  by  formula  187  of  Bureau 
of  Standards  Circular  74  and  then 
used  as  described  later  in  this  arti¬ 
cle  to  calculate  the  effective  field 
intensity  at  the  receiving  loop,  as 
an  alternative  in  place  of  the  pro¬ 
cedure  with  Eq.  1. 

Close-Coupled  Loop  Method 

Centering  the  primary  loop 
within  the  receiving  loop,  with  a  jig 
mounting,  provides  a  convenient 
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s  k  Conductance  Measuring  Instrument 


MEASURES: 

•  Conductanc*  vahiat  of  low  loss 

dloloctric  nsotoriols. 

d  Q  of  snwll  high  quality  capacitors. 

•  Copocitanco  of  dloloctric  matoriols 

and  capacitors. 

•  RF  rosistanco  of  largo  voluo 

rosistors.  , 

•  Dynamic  impodanco  of  resonant 

circuits. 


riic  (.  Mftcr.  1!)2-A.  may  1r’  used  to  ohtalti  values  of 
tlielec  tric  constant  and  ]Mi\ver  factor  of  test  samples  to 
the  de;;ree  of  relinement  re(|nired  in  standard  testing 
methods  such  as  AS'l'M  specdication  l)-150-47’r.  Test 
samples  with  sery  small  losses  and  capacitances  may  Ire 
accuratelv  measured.  The  instrument  is  self-contained 
and  re(|uires  no  external  ({enerator  or  ilcteclor  for  its 
operation. 

The  (i  Meter,  iy2-.\,  employs  a  crystal  controlled  os¬ 
cillator  to  supply  a  constant  amplitude  \olta}!;e  to  a  hi)'li 
(jualitv  reference  tuned  circuit.  .\  calibrated  precision 
loss  ciri  nit  and  a  ililferential  V  rVM  are  internallv  con¬ 
nected  across  the  resonant  circuit.  F.xteriial  means  are 
prosided  for  connecting  test  samples  across  the  same 
resonant  circuit,  by  substitutin);  internally  connected 
values  of  calibrated  loss  and  capacitance  for  the  test 
sample,  to  secure  a  reference  voltaj'e,  the  conductance 


and  capacitance  of  the  sample  may  Ik*  determined.  I'he 
differential  V'T\'M  provides  very  );reat  sensitivity  to 
chanties  from  the  reference  voltage  allowing  very  ac¬ 
curate  settin^softheconductaiueandca|>acitancc  dials. 

SPECIFICATIONS 

CONDUCTANCE  RANGE;  0  to  35  mkremhos— Diroct  rooding  in 
tovon  rongtt. 

CAPACITANCE  RANGE:  0  to  100  mkro-mkro>forods-— Oirocf  rooding. 
(SimpU  indiroct  mothod  ollows  mooiuromonts  to  1000  mmf.) 

FREQUENCIES:  1  me.  and  30  me.  cryilol  controllod. 

SENSITIVITY:  10%  DoRoction  of  Ponol  Motor  rotulto  from  conductonco 
chongo  of  0.003  micromhot  ot  1  me.  and  0.03  mkromhot  ot  30  me. 
VOLTAGE  ON  TEST  SAMPLE;  30  to  35  voH«  RMS. 

LINE  VOLTAGE:  Intornol  rogulotion  pormiH  oporation  ovor  rango  of 
105-135  voHs. 

Write  for  further  information 


BOONTO^^ADIO 

BOONTON.  N.J.  U.SA^ 
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arrangement  with  a  signal  gener-  the  balancing  of  both  loops, 
ator  that  can  be  set  up  in  the  In  the  cases  of  primary  concern 
laboratory  so  rapidly  and  easily  here,  namely  where  the  receiving 
that  loop-calibration-check  may  be  loop  is  shielded  to  eliminate  antenna 
used  as  a  routine  rather  than  as  an  effect,  both  loops  may  be  unbal- 
exceptional  elaborate  measurement,  anced  with  only  the  precaution  that 
This  procedure,  of  course,  de-  the  primary  loop  should  be  of  one 
pends  upon  whether  or  not  such  turn  and  of  approximately  6-inch 
close  coupling  of  the  primary  con-  diameter  in  the  range  100  kc  to  30 
stants  can  be  kept  from  appreciably  me.  Below  approximately  100  kc 
influencing  the  receiving  loop  cir-  the  use  of  several  turns  in  the 
cuit  con.stants  and  further  on  primary  loop  does  no  harm, 
whether  or  not  close  metal  wall  It  is  well  known  in  radio  trans- 
reflection  can  be  avoided.  A  high  former  design  that  a  primary  wind¬ 
primary  circuit  impedance  is  ob-  ing,  placed  concentrically  and  coax- 
tained  with  the  use  of  considerable  ially  with  the  secondary,  is  not 
primary  resistance  and  wall  reflec-  critical  as  to  exactness  of  position, 
tion  is  found  to  be  negligible  at  two  Such  a  primary  loop  may  therefore 
or  more  loop  diameters.  be  mounted  with  a  jig  for  rapid 

Figure  2  represents  the  relative  placement  into  the  center  of  the 
proximity  of  the  two  loops  and  em-  receiving  loop  for  quick  laboratory 
phasizes  that  with  this  arrange-  calibration.  The  jig  mounting 
ment  it  is  not  necessary  to  use  a  may  be  simple,  consisting  of  two 
transmitter  nor  a  thermocouple  hooks  for  hanging  and  a  stop-arm 
meter.  In  a  radio  laboratory  one  at  the  bottom  for  three-point  sup- 
thing  above  all  others  that  must  be  port  as  shown  in  Fig.  3. 
depended  upon  is  the  signal  gener-  The  basic  relationship  giving  the 
ator.  A  calibrated  voltmeter  may  effective  field  intensity  delivered  to 
also  be  used  across  the  signal-gen-  the  receiving  loop  by  this  primary 
erator  output  terminals.  loop  is: 

The  primary  (the  signal  gen-  y 

erator  loop)  does  not  need  to  trans-  B  =  iKAIff  10~” 

fer  appreciable  proportion  of  its 
constants  into  the  receiving  loop.  2  t  / 

If  the  receiving  loop  is  not  shielded,  i  JV/  i0~‘ 

special  precautions  must  be  taken 

to  avoid  capacitive  effect,  such  .as  ..  ”  148,000  ,  ^  (2 
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FIG.  4  Aclual  periormancR  of  sample 
iig-mounted  calibrotion  loops  shown  as 
percent  deTiation  from  standard  ob¬ 
tained  with  method  of  Fig.  1 


"  rf  A/iO-‘ 

where 

V'  induced  signal  value  in  receiving  loop 

in  microvolts  and  may  be  measured 
directly  thereby  avoiding  the  use 
of  M, 

H  effective  height  of  receiving  loop  in 
meters, 

A  =  area  of  one  turn  of  receiving  loop 
winding  in  square  inches, 

N  »  number  of  turns  in  receiving  loop, 

/  —  frequency  in  cycles, 

M  mutual  inductance  between  trans¬ 
mitting  loop  and  receiving  loop  in 
microbenrys, 

R  =  resistance  in  series  with  primary  loop, 
in  ohms, 

I  ..  current  in  transmitting  loop  in 
microamperes,  and 

e,  —  signal  generator  output  in  micro¬ 
volts. 

Cumpairing  Eq.  1  and  2  it  is 
evident  that  in  Eq.  1  the  only  con¬ 
stant  of  the  receiving  loop  that 
must  be  known  is  the  effective 
radius,  and  that  value  may  be  very 
approximate  where  the  loop  spac¬ 
ing  is  substantially  greater. 

In  Eq.  2  the  number  of  receiving 
loop  turns  must  be  known  and  this 
is  generally  available.  The  mutual 
inductance  between  the  two  loops 
must  be  calculated  or  measured, 
but  once  this  is  obtained,  the 
measurements  thereafter  are  ex¬ 
tremely  simple. 

The  disadvantages  with  the 
spaced  loop  method  are  namely :  (1) 
the  open  space  set  up  for  every 
calibration,  (2)  the  accurate  spac¬ 
ing  between  loops,  (3)  the  require¬ 
ment  of  a  low  radiation  transmit¬ 
ter,  (4)  the  careful  use  of  a  ther¬ 
mocouple  meter,  all  add  up  to  more 
than  offset  the  original  ascertain- 

(ContiRued  or  p  244) 


HEAT  MEASUREMENTS  ON  LIMPING  HOG  AID 
MEDICAL  RESEARCH 


S««k>ag  Inlomation  on  couam  cmd  enros  for  orthiltla  hoa  lod  a  group  of  Pniduo 
Onlvonity  roMcreban  lo  um  eloctronic  mootniing  oqulpmont  to  dotormlao  tho  hoert 
within  tho  lointo  oi  an  atlllclod  hog.  Toots  show  sfanilority  botwoon  nymptons  dls- 
ployod  by  humans  and  bogs 
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R-B-M 


ELECTRONIC  AND 
COMMUNICATION  RELAYS 


#  Hundreds  of  thousands  of  R-B-M  telephone  type 
relays  saw  Government  service  in  World  War  II.  Now 
most  of  these  relays  are  available  in  hermetically 
sealed  enclosures  designed  to  meet  AN  specifications. 

R-B-M  hermetically  sealed  telephone  type  relavs 
are  available  in  contact  forms  up  to  and  including  1- 
jH)le,  double  throw,3ampere,28  Volts  D.C.  construction. 
Also  10  ampere  rating  up  to  and  including  2-pole 
double  throw  at  28  Volts  D.C.  All  relays  available  with 
approved  AN  plug  connector,  or  solder  conne»‘tions. 

What  is  YOL’R  hermetically  sealed  relay  re¬ 
quirement?  R-B-M  is  developing  new  and  smaller  relays  to 
meet  Armed  Services  requirements.  Perhaps  one  of  these 
will  solve  your  problems.  Write  giving  complete  relay  8j*ec- 
ifications,  application,  quantity  and  AN  s|)ecifications  ap¬ 
plying.  Address  Dept.  F-10. 


AN  opprovd  (3304-J) 


R-B-M  Production  and  En¬ 
gineering  facilities  in  two 
plants,  located  in  different 
states,  (over  a  quarter 
million  square  feet),  ran 
assist  you  in  the  develop¬ 
ment  and  production  of 
special  electro -magnetic 
devices  for  Armed  Serv¬ 
ices  application. 


R-B-M  division  ESSEX  WIRE  CORP. 

Logansport,  Indiana 


ANU*l  AND  AtACNITIC  (IICTtIC  COMTIOtS  -fOI  AUtOAIOTIVI  INOUSTaiat,  COMMUNICATION  AND  ttlCTAONIC  Uil 


MapiK’lif  Film 

l*rojo«‘lor 

li,\l>I(»  ('0RI>.  UK  Amkru  A.  Camden. 
N'.  .1.  Model  JOO  reeorder-projeetor 
provides  a  means  of  direetly  reeord- 
injr  sound  ma^metieally  on  the  edjre 
of  lO-mm  picture  lilm.  In  addition 


High'Spi'oil  O^irillopraph 

Offner  Electronics  Inc.,  5:’.2() 
North  Kedzie  Ave.,  Chicago,  III. 
The  Dynojrraph.  a  direct-writinir. 
hi^rh-speed  oscillograph,  desijrned 
for  ajiplications  where  there  is  a 
need  for  simultaneous  recordings  of 
rapid  transients,  is  capable  of  re- 
placiuK  photographic  recording  of 
many  variables.  Features  include  a 
pen-deflection  linearity  of  1  percent 
with  pen  response  of  1/ 120th  of  a 
second;  sensitivity  of  1.50  uv  d-c 
per  cm  of  pen  deflection;  stability 
and  drift-free  operation  through  a 
special  chopper-type  amplifier;  no 
extra  equipment  needed  with  reluc- 


Waa/ 

Fl«*xible  Coax  (tables 

CoLU.MBiA  Technical  Core.,  5  E. 
57th  St,  New  York  22,  N.  Y.,  has 
available  a  line  of  (lerman-made 
coaxial  cables  designed  for  installa¬ 
tion  in  electronic  apparatus  and  in 
transmi.ssion  .systems  particularly 
around  bends  and  where  space  is 
limited.  The.se  flexible  cables  fea- 
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NEW  PRODUCTS 


tance-type  pickups  and  true  difler- 
ential  input  obtained  through  spe¬ 
cial  transformer  coupling. 


Edited  by  WILLIAM  P.  O'BRIEN 


Instrument  Production  Continues  Strong  .  .  .  Latest  Components 
and  Accessories  Are  Featured  .  .  .  Read  Twenty-Two  Reviews 


of  Industry  Literature 


.Midget  (Ibopper 

Airpax  Propitts  Co.,  Middle  River. 
Baltimore  20,  Md.,  has  released  a 
new  midget  400-cycle  chopper,  sim¬ 
ilar  to  its  regular  chopper  but 
smaller  and  lighter.  Weight  is  :57 
grams.  Model  C747,  illustrated,  has 
a  6-volt  400-cyc'.e  drive,  spdt  con¬ 
tacts,  contact  phase  angle  of  65  deg 
and  residual  noise  less  than  1  mv. 
It  is  hermetically  sealed  and  i.s  de~ 
signed  to  comply  with  AN  specifica¬ 
tions. 


to  recording  and  reproducing  mag¬ 
netic  sound  it  can  al.so  be  used  to 
reproduce  optically  recorded  sound. 
Three  main  features  are:  (1)  To 
record  it  is  necsssary  only  to  turn 
a  switch  and  talk  or  play  music  into 
a  plug-in  microphone.  (2)  After 
completing  the  recording  another 
.control  may  be  set  for  immediate 
playback,  (fl)  If  revisions  are 
needed  or  re-recording  desired,  an 
electronic  erase  head  may  be  acti¬ 
vated  by  another  control.  The 
equipment  permits  recording  and 
reproduction  of  sound  over  a  fre- 
ipiency  range  of  80  to  7,200  cycles 
with  background  noise  virtually 
eliminated. 


Preamplifier 

Fisher  Radio  Corf.,  41  E.  47th  St.. 
New  York,  N.  Y.,  has  designed 
model  PR-4  high-quality  preampli¬ 
fier  to  meet  the  need  for  a  self-pow¬ 
ered,  moderate-cost  unit.  It  can  be 
used  with  low-level  magnetic  pick¬ 
ups  of  any  make,  and  can  al.so  be 
used  as  a  microphone  preamplifier. 
Outstanding  features  are;  hum 
level  l)etter  than  60  db  below  1-v 
output  in  both  phonograph  and 
microphone  use;  frequency  re¬ 
sponse,  uniform  within  2  db  from 
:t0  to  20,000  cycles  on  all  applica¬ 
tions;  high-gain- — on  phonograph, 
20  mv  input  to  produce  one-volt 
output,  and  on  microphone,  5  mv 
input  to  produce  one-volt  output. 
Complete  installation  and  .service 
manual,  as  well  as  all  nece.ssary  con¬ 
necting  idugs,  are  supplied  with 
each  unit. 


GERMANIUM  CRYSTAL  DIODES 


Superior  humidify  charac- 
No  wax  or  filler  to  affect  operation  even  up  to 


Improved  Resistance -Temperature  characteristics 
Small  size  —  9/64*  diameter,  25/64*  length 
Distinctive  color  coding 

Smaller,  more  flexible  leads  for  easier  wiring 
Completely  insulated  body  for  compact  assembly 


Th«  following  typot  oro  ovoiloblo  in  production  quontitios  at 
Nowton  and  Chicago,  and  in  tmollor  quontitios  at  our  310 
Spociol  Tub#  Distributors. 


CK70S  CK706  CK707  CK70S  CK710  1N6«t 

Osnaral  VlUao  SO  V.  dc  100  V.  d<  UMF  Ganarot 
Purpoi«  D«f«cfor  ■•ttor^r  R^fttorvr  Mlx«r  Furpott 


MAXIMUM  RATINGS  (at  35^0 
DC  Inverse  Voltage  (volts) 

Average  Rectified  Current  (mo.) 
Peok  Rectified  Current  (mo.) 

Surge  Current  (for  1  sec.)  (mo.) 
Ambient  Temperature  for  oil  types 


CHARAaCRISTICS  (at  25X) 

Max.  Inverse  Current  at  —  0.5  volts  fme.^ 
Max.  Inverse  Current  at  —  5  volts  (n»a.) 

Mox.  Inverse  Current  ot  —  10  volts  (mo.) 
Max.  Inverse  Current  at  — 50  volts  (mo.) 
Mox.  Inverse  Current  at  — 100  volts  (mo.) 
Min.  Forward  Current  ot  +1  volt  (mo.) 

Min.  DC  Reverse  Voltage  for  Zero  Dynamic 
Resistance  (volts) 

Shunt  Capacitance  (uuf) 

Rectification  Efficiency  at  54  me  (opprox.  %) 
Rectification  Efficiency  at  1 00  me  (%) 
Oscillator  injection  current  (mo.) 


^Conversion  loss  at  500  me.  and  noise  factor  comparable  with  1N21 B 
|1N66,  1N67  and  1N66  must  oho  pass  humidity  tests. 


Other  types  ere  ovollable  lor  tpeclol  oppllcotlont. 
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noise. 


>  Regulated  Power  Supply 

Universal  Klectronics  Co.,  2012 
South  Sepulveda  Blvd.,  Los  Angeles 
25,  Calif.  M(Klel  lOOA  compact  rep- 
ulated  power  supply  furnishes  from 


rated  at  2.5  volts  at  17  amperes. 
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ture  a  semi-solid  polyethylene  base 
dielectric.  At  present  several  types 
of  coax  cables  in  the  50  and  70-ohm 
proups  are  available,  their  electri¬ 
cal  characteristics  and  physical  di¬ 
mensions  corresponding  to  those  of 
American  type  RG58U,  RG5U, 
RG8U,  RG59U  and  RGllU  cables. 


ment,  a  large  easily-read  4i-in. 
microammeter,  internal  modulation 
and  a  calibration  accuracy  of  0.02 
percent  measured  at  30  me. 


M  ii  •  : 


period  of  time.  The  unit,  covering 
the  15  to  150-mc  range  is  widely 
used  for  the  measurement  of  steady 
carrier  voltages  or  fields;  line  loss; 
front-to-back  ratios  of  directional 
antennas;  signal-to-noi.se  ratios  of 
antennas;  effectivene.ss  of  noise  filt¬ 
ers  and  for  the  inve.stigation  of 
ignition  and  other  types  of  radio 


General  Electric  Co.,  Syracuse, 
N.  Y.,  is  now  producing  the  GL- 
6044  heavy-duty  thyratron  designed 
especially  for  the  exacting  require¬ 
ments  of  airborne  electronic-con¬ 
trol  equipment.  Instead  of  the 
usual  prong-type  base,  it  has  con¬ 
tact  terminals  extending  at  right 
angles  from  heavy  support  rods  at 
the  bottom  on  the  tube.  This  helps 
secure  bolting  to  a  control  panel 
and  avoids  vibration  trouble.  The 
tube  will  operate  efficiently  from 
temperatures  as  low  as  —55  up  to 
120  C  at  normal  atmospheric  pres¬ 
sure.  It  is  inert-gas-filled  and  has 
a  current  rating  of  6.4  amperes. 


variable  from  0  to  325  v  d-c  without 
switching.  Bias  voltage  supplied 
can  be  varied  from  0  to  150  v  with 
2  ma  maximum.  Also  furnished 
from  the  unit  are  two  independent 
outputs  of  low  a-c  voltage  that  may 
be  used  separately  or  combined  to 
furnish  either  12.6  v  at  3  amperes 
or  6.3  V  at  6  amperes.  The  high 
voltage  varies  less  than  0.2  v  from 
no  load  to  full  load.  Internal  imped¬ 
ance  is  less  than  1  ohm  d-c  and  less 
than  0.2  ohm  from  20  cycles  to  50 
kc. 


TV  Replacement  Unit 

Standard  Transformer  Core., 
3578  Elston  Ave.,  Chicago  18,  Ill. 
The  A-8130  horizontal  deflection 
output  and  high-voltage  trans¬ 
former  is  for  use  in  pul.se-operated 
single-rectifier  power  supplies  to 
deliver  up  to  14,000  volts  of  anode 
potential  with  adequate  sweep  for 
full  horizontal  scan  of  65  to  70 
deg  kinescopes  having  up  to  24-in. 
screens.  It  may  be  used  for  con¬ 
version  of  older  tv  receivers  to  take 
newer  picture  tube  types,  and  re¬ 
quires  3-27  mh  width  control  coil. 
Overall  height  of  the  unit  is  4i'e 
in.,  with  a  base  area  of  21  in.  x  2A 


Grill  Dip  Meter 

Sylvan  Electronic  I.aboratories, 
Inc.,  Broadalbin,  N.  Y.  Type 
GDO-1  grid  dip  meter  covers  the 
frequency  range  from  1.5  to  300  me, 
with  7  plug-in  coil  ranges.  The 
unit  features  a  probe-type  oscilla¬ 
tor,  built-in  coil  storage  compart- 


UHF  Radio  Noise  &  Field 
Strength  Meter 

Measurements  Corp.,  Boonton, 
N.  J.,  has  incorporated  the  “slide- 
hack”  technique  in  the  \'tvm  circuit 
of  their  model  58  uhf  radio 
noise  and  field  .strength  meter. 
This  new  feature  makes  possible 
more  accurate  noise  measurements 
of  short  pulses  having  a  slow  repeti¬ 
tion  rate,  or  a  random  variation  in 
magnitude  over  a  considerable 


Balanced-Armature  Relays 

Electro-Mechanical  Specialties 
Co.,  6819  Melrose  Ave.,  Los  Angeles 
38,  Calif.,  has  announced  a  line  of 
relays  emphasizing  balanced  arma¬ 
ture  and  available  up  to  3-poIe 

(CofiHniicd  on  po9«  271) 
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HERMETICALLY- 
SEALED 


TUBULAR  PAPER  CAPACITORS  by 


Pyramid  Type  PG  “GLASSEAL"  miniature  paper  capacitors 
are  assembled  in  metal  tubes  with  glass-metal  terminals. 
They  will  fully  meet  the  most  exacting  demands  of  high 
vacuum,  high  pressure,  temperature  cycling,  immersion 
cycling  and  corrosion  tests. 

/ 


- .  a 

TEMPERATURE 

RANGES:  -55*10  +125*C. 

CAPACITANCE 

RANGE:  .001  mfd.  to  1.0  mfd. 

VOLTAGE  RANGE:  100  to  600 

v.d.c.  operating 

Your  inquiries  are  invited 


PYRAMID  Electric  Companif 

•ENIRAI  omen  mi*  PUNT  NO.  I  PUNT  NO.  B 
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NEWS  OF  THE  INDUSTRY 

Edited  by  WILLIAM  P.  O'BRIEN 


Air  Force  Coiiiiiii»9!>ioiis  Avuiluhle 


An  opportunity  to  step  directly 
from  civil  life  into  a  commission  in 
the  Air  P'orce  Reserve  has  been  held 
out  to  men  with  a  university  dejfree 
and  (lualifyinK  experience  in  elec 
trical,  communications,  radio  or 
electronics  envrineerinKi  or  who 
have  a  science  decree  and  majored 
in  one  of  the  foreiroinp  enjrineerinvr 
fields. 

These  men,  accordinir  to  Major 
Charles  I).  Morat,  director  of  per¬ 
sonnel  procurement  of  the  First  Air 
Force,  at  Mitchel  Air  Force  Base, 
N.  Y.,  will,  if  they  ((ualify,  be  com¬ 
missioned  from  second  lieutenants 
to  majors,  depending  on  a>re,  as 
Electronics  Officer,  Air.  Applicants 
for  second  lieutenants  must  have  a 
master’s  decree  in  one  of  the  speci¬ 
fied  fields,  or  a  bachelor’s  detrree 
plus  a  full  year  of  (lualifyinjr  ex- 
))erience. 

Further  intiuiries  should  be  ad¬ 


dressed  to:  Dept,  of  Military  Per¬ 
sonnel  Procurement,  Headquarters, 
First  Air  Force,  Mitchel  Air  Force 
Rasp,  New  York. 


Mobil*'  K(‘luy  SUitions 

Thk  Federal  Communications  (^)m- 
mission  has  adopted  final  rules  to 
govern  the  licensinj;  of  .Mobile  Re¬ 
lay  Stations  in  the  Industrial  and 
Railroad  Radio  Services.  The  sta¬ 
tions  themselves  will  be  fixed  but 
will  relay  sipnals  from  one  mobile 
unit  to  another.  With  such  sta¬ 
tions,  never  before  licensed,  it  will 
be  possible  to  relay  messages  auto¬ 
matically  between  cars  or  locomo¬ 
tives  up  to  iiO  miles  ajiart. 

In  peneral.  such  relay  oi)eration 
will  be  confined  to  messapes  re¬ 
ceived  on  frequencies  alxive  47  me¬ 
in  special  situations  where  the  ap¬ 


TKA^S(:O^TI^E^T.^L  T\  .|*IA  S 


Theie  images  ol  the  opening  oi  the  lapanete  Peace  Treaty  Conierence.  photo- 
graphd  by  Don  Fink  while  on  eacation  in  the  White  Mountains,  represent  the  end 
oi  the  tine  during  the  inauguration  oi  the  A.  T.  and  T.  transcontinental  microwave 
relay  system  on  September  4th.  Involved  in  the  transmission  were  107  relay  sta 
rions  irom  San  Francisco  to  New  York,  plus  seven  similar  microwave  stations  irom 
New  York  to  Boston,  plus  a  140-mile  direct  hop  on  channel  7  to  the  Summit  House 
atop  Mount  Washington  (altitude  6.293  leetl.  The  last  hop  was  terminated  in  a 
double  V  antenna  (lower  lelt)  which  led  a  standard  17  inch  table  model  receiver 
(lower  right)  without  benelit  ot  booster 


plicant  for  such  service  can  show  a 
real  need.  In  addition,  the  new  re¬ 
lay  stations  must,  in  peneral,  select 
for  tran.smis.sion  only  those  mes¬ 
sages  specifically  directed  to  them. 

Details  of  the  proposed  operation 
will  be  resolved  after  hearings  for 
which  all  notices  must  be  filed  by 
October  15,  1951. 


Tub*'  Salvafie  .’\iiiiouii4’(‘«i 

It  is  now  possible  to  salvage  used 
Eimac  tubes,  according  to  a  recent 
announcement  by  Flitel-Mct'ullouph. 
Inc.,  San  Bruno,  Calif.  Maximum 
salvage  values  have  been  listed  for 
51  tube  types,  ranging  from  25 
cents  to  50  dollars,  depending  on  the 
type. 

Some  of  the  better  known  types  in 
the  tube  list  are:  2-1501),  2C5!), 
:5C24.  :’,X2.500A:?.  4-125A,  4-lOOOA. 
(>C21,  :’.5T,  7.5TH.  lOOTH,  lOOTl.. 
2.50R.  504TH.  4.50TH.  and  lOOOT. 

In  order  that  customers  may  get 
the  maximum  allowance  for  tubes 
returned,  the  company  advises  that 
( 1 1  no  salvage  value  is  attached  to 
the  gla.ss  envelofie,  but  metal  parts 
must  be  received  in  good  condition: 
(2)  filaments  are  not  repairable  and 
hence  a  broken  filament  does  not 
detract  from  the  salvage  value;  C?) 
tungsten  leads  and  supports  are 
used  and  the  plate  may  usually  be 
reproces.sed ;  therefore,  these  should 
be  received  in  goial  condition. 


Manpower  ('onvoeatinn 

A  CONVOCATION  of  engineers,  edu¬ 
cators  and  industrialists  to  di.scuss 
what  must  be  done  to  maintain  and 
increase  the  national  supply  of  en¬ 
gineers  needed  both  for  the  civilian 
economy  and  the  armed  .services 
will  be  held  September  28.  The  meet¬ 
ing  has  been  organized  by  the  Engi¬ 
neering  Manpower  Commission  of 
Engineers  .Joint  Council  and  will 
take  place  in  Stephen  Foster  Me¬ 
morial  Hall  on  the  campus  of  the 
University  of  Pittsburgh.  Pitts¬ 
burgh,  Pa. 

Purpase  of  the  convocation  is  to 
establish  a  grass-roots  program  to 
convince  the  general  public  of  the 
vital  importance  of  the  technical 
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rotocam  range\ 


Msidc  by  Birmingham  Sound  Reproducers  Ltd.,  Old  Hill,  Staffs.  England  Grams:  Electronic  Old  Hill,  Cradley  Heath. 


BSR  hinge  of  Pltonogrephi.  now  leecb  the  held  in  both  design 
'VSd  •ppearance.  The  resource;,  of  a  modem  factory  coupled 
with  ynrs  of  experience  enable  us  to  make  these  claims  and  still! 
sell  at  competitive  prices.  | 

MODELS  ILLUSTRATED  ; 

Three  speed  Phonograph  unit  with '  high  hdelily  pick-up ; 


GU4.  Three  speed  Phonograph  unit  with 'high  hdelily  pick-up 
and  automatic  stop.  The  pick-up  is  complete  with  two  ^rmanent 
sapphire  stylii  and  the  turntable  is  htted  with  removable  rubber 
mat.  MUU.  Three  speed  Phonomotor.  Speed  change  is  effected 
merely  by  rotation  of  the  speed  change  knob.  The  turntable 
diameter  is  10  inches.  MUI5.  Phonomotor  for  78  R.P.M.  only, 
employs  an  -8  inch  diameter  turntable  and  is  extremely  robust, 
reliable  and  inexpensive. 

further  tirtoth  on  uppinatton. 

U.S.  U'areh(m.'>e  and  Oflicti. 

SAMCO  PRODUCTS  COMPANY 

36  Oak  Avenue,  Tuckahoe,  N.  Y. 

TtUphone:  Tuchmho*  3-9391 
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MEETINGS 


Oct.  2-4:  Twenty-Eighth  An¬ 
nual  Session  of  the  Communi¬ 
cations  Section  of  the  Associ¬ 
ation  of  American  Railroad.s, 
Chateau  Frontenac,  Quebec, 
Canada. 

Oct.  4-6:  Fourth  Conference  on 
Gaseous  Electronics,  General 
Electric  Research  Laboratory, 
Schenectady,  N.  Y. 

Oct.  8-10:  Joint  Meeting  of  the 
U.S.A.  National  Committee  of 
URSl  and  the  IRE  Profes¬ 
sional  Group  on  Antennas 
and  Propagation,  Cornell  Uni¬ 
versity,  Ithaca,  N.  Y. 

Oct.  8-10:  AIEE  Conference  on 
.Aircraft  Equipment,  Holly¬ 
wood  Roosevelt  Hotel,  Los 
Angeles,  Calif. 

Oct.  15-19:  70th  Semiannual 
Convention  of  the  Society  of 
Motion  Picture  and  Television 
Engineers,  Hollywood  Ro<jse- 


velt  Hotel,  Hollywood,  Calif. 

Oct.  22-24:  1951  National  Elec¬ 
tronics  Conference,  Edge- 
water  Beach  Hotel,  Chicago. 

Oct.  22-26:  .AIEE  Fall  General 
Meeting,  Hotel  Cleveland, 
Cleveland,  Ohio. 

Oct.  29-31 :  Radio  Fall  Meeting, 
spon.sored  by  IRE  and  RTMA, 
King  Edward  Hotel,  Toronto, 
Ontario,  Canada. 

Nov.  1-3:  Th  rd  .Annual  Con¬ 
vention  and  Audio  Fair  Exhi¬ 
bition  of  the  Audio  Engineer¬ 
ing  Society,  Hotel  New 
Yorker,  New  York  City. 

Nov.  12-15:  NEM.A  Convention, 
Had<lon  Hall,  Atlantic  City. 

I>KC.  10-12:  Joint  .AIEE-IRE 
Computer  Conference,  Benja¬ 
min  Franklin  Hotel,  Philadel¬ 
phia,  Pa. 


man  to  our  way  of  life.  Repre¬ 
sentation  will  include  educators  and 
engineering  delegations  from  other 
areas  throughout  the  country. 

According  to  reliable  estimates, 
with  present  schedules  the  total 
likely  engineering  graduates  avail¬ 
able  in  1955  will  be  less  than  20,000, 
whereas  our  expanded  industrial 
and  military  personnel  needs  may 
require  anywhere  from  45,000  to 
80,000. 

Audiometer  Standard 
Published 

Manufacturers  and  laboratories 
testing  audiometers  for  general 
diagnostic  purposes  now  can  rely 
on  a  newly  published  American 
Standard  to  assure  a  uniform 
method  of  testing.  The  new  Amer¬ 
ican  Standard  Specifications  for 
Audiometers  for  General  Diagnos¬ 
tic  Purposes  was  developed  under 
the  spon.sorship  of  the  Acoustical 
Society  of  America,  and  approved 
by  the  American  Standards  Asso¬ 
ciation. 

This  document  describes  a  stand¬ 
ard  audiometer  and  standard  pro¬ 
cedure  for  measuring  hearing  that 


will  give  doctors  and  others  using 
such  audiometers  a  dependable  com¬ 
parison  with  the  normal  threshold 
of  audibility,  as  a  basis  for  pre¬ 
scribing  hearing  aids  or  other 
remedial  measures. 


The  threshold  values  by  which 
normal  hearing  is  measured  are 
ba.sed  on  a  study  made  in  1935-36 
by  the  National  Health  Survey. 
This  survey  contains  the  only 
authoritative  data  to  date  available 
on  this  subject. 

The  audiometer  described  in  the 
new  Standard  is  an  electroacoustic 
generator  with  associated  air-  and 
bone-conduction  receivers,  and  pro¬ 
vides  pure  tones  of  selected  fre¬ 
quencies  and  intensities  which  cover 
the  major  portion  of  the  auditory 
range.  The  results  of  measure¬ 
ments  with  this  audiometer  deter¬ 
mine  an  individual’s  auditory  thres¬ 
hold  as  a  function  of  frequency. 

Copies  of  the  American  Standard, 
designated  Z24. 5-1951,  can  be  ob¬ 
tained  from  the  American  Stand¬ 
ards  .Association,  70  E.  45  St.,  New 
York  17.  N.  Y..  at  50  cents  each. 


Aircraft  Channel 
DiKcontiiuicd 

Despite  the  fact  that  use  of  111.1 
me  for  reply  to  private  aircraft  was 
discontinued  effective  August  1, 
some  pilots  still  fail  to  listen  on  the 
new  frequency  of  122.2  me.  The 
new  channel  is  now  in  use  by  all 
interstate  airways  communications 
service  stations  (INSACS)  that  do 

(Contmued  on  p  312) 
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FCC  ENGINEERS  VIEW  UHF  TV 


G«otq»  F.  MatcoU  (riqhO.  monagar  oi  th«  GE  Cominarcial  emd  GoTanunant  Equip- 
mant  DaportmanL  axplains  oparation  oi  world*!  moat  powariul  uhi  tr  tronamlttar 
oparoting  axparimanl^ly  oi  Dactronics  Pork  io  Edward  W.  Allan  (lait),  FCC  chlai 
anginaar,  and  Curtis  B.  Pluminar.  chiai  oi  Iha  FCC  broadcast  buraou.  during  a  racant 
tUI  to  tho  Park 


ISO 


1 


igrmTT 


(Wtttt) 


M«dium  Mu  UFH  Triodt 


Mu  Ooubit  Tnodt 


Tetrodt  Thyratron 


Long  life . . .  fatigue  tested . . . 
High "g”  vibration  tested... 
Impact  resistant... stabilized 
by  bum-in  period. 

Twenty-five  different  types  of  Premium 
Performance  Subminiature  Tubes  are  now 
offered  by  Sylvania. 

All  are  cathode  types  and  are  suitable 
for  use  in  military  communications  equip¬ 
ment  operating  up  to  400  me.  Engineer^ 
to  function  under  severe  conditions  of  vi¬ 
bration,  shock,  and  high  temperatures,  they 
are  excellent  for  rugged  duty  in  guided 
missiles  as  well  as  in  military  signal  equip¬ 
ment,  fire  control,  etc. 

Manufactured  with  either  long  or  short 
leads  in  circular  arrangement.  At  present, 
available  only  on  DO  or  CMP  rated  orders. 
For  complete  dau  concerning  charaaeris- 
tics  and  applications,  mail  the  coupon  now! 


SnVSNIA  PREMIUM  PERFORMANCE  SUBMINIATURE  TUBES 
‘Armed  Servicti  Preferred  Typet 


Type 


Deter  iptlM 


-5S40(b801) 


'Sharp  Cut^ofl 
UHF  Pentode 


Mu  Double  Triode 


930  peaA  Inverse  plate  volts 
SO  me  dc  output 


460  peah  inverse  plate  volts 
10  me  dc  output _ 


460  peak  inverse  plate  volts 
10  ma  dc  output  per  plate 


460  peak  inverse  plate  volts 
4.4  ma  dc  output  per  plate 


Averaie  Anode  Current  =  22  ma 
Peak  Anode  Current  =  100  ma 


Operating  Voltaga  =  9S  volts 
Operating  Current  =  S-25  ma 
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PREMIUM  PERFORMANCE  SUBMINIATURES . . . 

SYLVANIA  OFFERS  A  COMPLETE  LINE  FOR  GOVERNMENT  CONTRACTORS 


Sylvania  Elactric  Products  Inc. 

Oopl.  t-tllO,  Emparium,  Pn. 

Pltmst  tend  m*  Uluitrated  foldtr  dtttriUmg 
the  compUtt  /tae  o/  SyUtmit  Supmmisitirt 
Prtmmm  Pirlormsuct  7irA*s. 

Namt - - - 

Company - - — 

Strut— — - - - - - - 

City - Zone - Suu - 


SYLVAN  IA» 


IMHO  nau:  miviswi  ktuk  raus;  UECimic  rnniciS;  mcmMC  lui 
ignriKin;  niwstan  iwes.  fimKS.  m  rasM.  nhiik  tma.  lai 
IMS;  miguMPS:  lEimm  ois 


NEW  BOOKS 


By  Hakoi.i)  Chkstnlt  ani>  Uobkkt  \V. 
MayKR.  Jiihii  Sims,  hir..  \i  iv 

York,  I'.t.M,  oO'i  iioifi's,  $7.7"). 

This  first  volume  of  a  two-volume 
series  written  in  the  interest  of  the 
Advanced  Course  in  KnjrineerinK 
of  the  General  Electric  Company  is 
an  extremely  worthwhile  contrihu- 
tion  to  servomechanism  literature. 
It  is  so  definitely  written  as  an  ad¬ 
vanced  textbook,  however,  that  it 
suffers  severely  from  its  interde¬ 
pendence  with  the  associate  volume 
and  reipiired  instructor  clariii.a- 
tion,  when  considered  as  a  p  sible 
en^rineerin^r  college  classroi.ni  text. 

This  book  jirovides  an  exception¬ 
ally  fine  presentation  of  the  mathe¬ 
matics  at>plied  to  servomechanisms 
and  servo-systems,  including  that 
of  I.a  Place  Transforms  and  the  Ny- 
(piist  Stability  Criterion.  The  com¬ 
pleteness  of  this  presentation  is 
greater  than  this  reader  has  found 
in  any  other  text  or  reference  on 
the  same  subject. 

Presentation  of  the  subject  mat¬ 
ter  is  well  done  with  many  graphs 
and  block  diagrams  treating  sev¬ 
eral  theoretical  basic  reitulatinn 
systems  and  servomechanisms. 
However,  in  spite  of  50.5  pap'es  of 
comprehensive  text  material,  this 
volume  is  inadeiiuate  in  coverajre  or 
scope  for  use  as  a  textbook  capable 
of  standing  alone  as  a  complete  in¬ 
dependent  text  for  a  course  in 
j  servomechanisms. 

I  The  book  is  lacking  in  the  defiiii- 
of  a  text  for 


by 

AIRCRAFT  RADIO  Corporation 


TYPE  H-14  108-132  MEGACYCLES 
Standard  signal  source  for  complete 
testing  of  VHP  airborne  omnirange 
and  localizer  receivers  in  aircraft  or 
on  the  bench  is  ARC’s  Type  H-14 
Signal  Generator.  It  checks  up  to  24 
omni  courses,  omni  course  sensitivity, 
to-from  and  flag-alarm  operation, 
left-center-right  on  90/150  cycle  and 
phase-localizers,  and  all  necessary 
quantitative  bench  tests.  Permits 
quick,  accurate,  check-out  of  aircraft 
just  before  take-off.  For  ramp  checks 
RF  output  1  volt  into  52  ohm  line; 
for  bench  checks,  0-10,000  micro¬ 
volts.  AF  output  available  for  bench 
maintenance  and  trouble  shooting. 

Pri<«  $885.00  net,  f.o.b.  Boonton,  N.J. 

Type  H-12  VHF  Signal  Generator 
900—2100  me— source  of  cw  or  pulse 
amplitude-modulated  RF.  Power  level 
0  to  —120  dbm.  Internal  pulse  cir¬ 
cuits  w'ith  controls  for  width,  delay, 
and  rate,  and  provision  for  external 
pulsing.  Frequency  calibration  better 
than  1%.  Built  to  Navy  specs  for 
research,  produaion  testing.  Equal  to 
Military  TS-419/U. 

tnnC  )  $1,950.00  net 

V  Boonton,  N.J. 


There’s  safety  in  positive, 
non'slip  driving,  weld¬ 
like  grip  under  vibration 
and  stress  and  absence 
of  protruding  heads. 
These  features  protect 
your  own  employees,  the 
product  you  make  and 
the  people  who  use  it. 
Allen  o  Head  screws  and 
keys  help  keep  both  men 
and  machines  on  the  job. 


five  reciiiirements 
training  unpracticed  engineering 
stiident.s  in  design  of  seiwomechan- 
isms.  There  is  no  mention  or  ex¬ 
planation  of  the  common  building 
block  components  essential  to  such 
design  theory,  such  as  synchros,  re¬ 
solvers,  rate  generators  and  low- 
inertia  induction  motors.  In  short, 
a  student  taught  strictly  by  this 
text  would  not  recognize  by  sight 
or  description  a  large  majority  of 
servomechanism  components  or 
systems  in  common  use  for  the  past 
15  years. 

This  volume  would  have  been  bet¬ 
ter  entitled  Servomechanisms  and 

(continued  on  poge  320) 


MANUFACTURING  COMPANY 
Horlfofd  2,  Cowwenewt,  U.  $.  A. 
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is  your  answer ! 


1 00  cycles  without  harm 

Frow  o  furnace  ot  ^ 


into  liquid  air 


MOUlO  I 

AIR 

with  no  failure,  and  no 
apparent  damage  to 
the  STUPALITH  ceramic 


Remarkably  low  thermal* 
expansion  characteristics  make 
^  STUPALITH  ideal  for  applica- 
.  tions  where  conditions  of 
‘  extreme  thermal  shock  are 
present. 

i,  Stupalith  may  be  formulated 
i  and  processed  to  possess  Zero, 

J  Low-Positive  and  Low-Nega- 
i  tive  expansitivities.  Formed  by 
conventional  methods — press- 
I  ing,  extrusion  or  casting — 
^  STUPALITH  may  be  machined 
I  or  ground  to  precision  toler- 
^  ances.  Can  be  safely  used  at 
?  temperatures  up  to  2200’  F. 

The  demonstration  described 
in  t()e  illustration  at  the  left 
shows  the  amazing  ability  of 
STUPALITH  to  withstand  ther¬ 
mal  shock. 


EXTREME  THERMAL  SHOCK? 


ASSEMBLIES— SlupaknlT  aKHrmblies  in* 
cludr  Induction  COILS  for  radio  receiver* 
and  transmitterst  SHAFTS  for  air-tun* 
inn  condenaersi  METALLIZED  PLATES 
for  making  6xed  rigid  aaaemblies. 


CERAMICS— StupakoflT  bas  long  been  a 
leading  •upplier  of  ceramic  products  for 
a  wide  variety  of  electrical  and  electronic 
applications— precisian  made  for  all  volt¬ 
ages,  frequencies  and  temperatures. 


RESISTOR  CERAMICS— St upakoff 
Temperature-Sensitive  Resistors  are 
used  for  temperature  imiicating  or  meas¬ 
uring  equipment  such  as  Radiosonde, 
for  infra-red  light  source  and  for  heating 
elements.  Supplied  complete  with  termi¬ 
nals,  in  the  form  of  rods,  tubes,  discs, 
bars,  rings,  etc. 


SEALS— KOVAR  METAL  TO  CLASS 

—Terminals;  Lead-ins;  Standoffs— for 
hermetically  sealing  for  mechanical  con¬ 
struction  in  radio,  television,  electronic 
and  electrical  apparatus.  Single  or  multi¬ 
ple  terminal  units,  in  a  wide  variety  of 
sises  and  artings. 


LooKing  fora  material 
to  lA/ithstand 


e 


STUPAKOFF 

PRODUCTS 

E/ectn  'ea/  di^ 
B/ectron/cs  App/f cations 


We  will  be  glad  to  send  you  a  copy  of  Bulletin 
849,  which  gives  full  details  of  this  remarkable 
group  of  ceramics. 


KOVAR  MHAL— Kovar  is  the  ideal 
alloy  for  sealing  to  hard  glass.  Used  for 
making  hermetic  attachments  for  elec¬ 
trical  and  electronic  product*.  Available 
in  the  form  of  rod,  wire,  sheet,  foil— or 
a*  cu  pa,  eyelet  sorotherfa  brica  t  cd  sha  pes, 
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Backtalk 


Thin  department  is  oper¬ 
ated  as  an  open  forum 
where  our  readers  may 
diseuss  problems  of  the 
eieetroiiies  industry  or 
eominent  upon  artieles 
which  ELKCTKOMCS 
has  published. 


A  mod*/  for  ovory  as*. 

’  10  —  500  cyclas  AC 
Meats  AN  Specifications 
also  60  cycles 
Single  pole  and  doublo  pole 
Molce-before-break  contd^ 
Contacts  in  air  or  in  liquid 


More  Infuriiiulioii 

Dear  Sir.s  : 

A  FEW  months  a^o(  we  undertook 
an  instrumentation  problem  for 
which  ceramic  dielectric  capacitors 
of  the  type  designed  to  have  zero 
temperature  coefficient  appeared 
ideally  suited.  Specifically,  we  were 
investigating  the  use  of  Wein-bridge 
oscillators  and  as.sociated  power 
units  for  operating  synchronous 
motors  to  drive  our  telescopes  at 
precisely  controlled  rates.  Rate-.sta- 
bility  of  about  10  parts  per  million 
per  degree  C  within  a  temperature 
range  from  —10  C  to  -!  20  C  was 
required.  Since  it  is  neces.sary  to 
vary  this  rate  over  a  span  of  about 
2  percent  to  accommodate  differen¬ 
tial  atmospheric  refraction  at  vari¬ 
ous  tele.scope  orientations,  a  tem¬ 
perature-stabilized  Wien-bridge  os¬ 
cillator  appeared  to  be  the  simplest 
solution. 

Using  suitable  wire-wound  resis¬ 
tors  together  with  an  array  of  ca¬ 
pacitors  made  by  a  well-known 
manufacturer,  we  constructed  an 
experimental  model  designed  for  a 
central  frequency  of  50.137  cps. 
However,  the  frequency  of  this  os¬ 
cillator  was  found  to  be  unstable 
and  to  po.s.sess  a  scandalous  tem¬ 
perature  coefficient.  With  make¬ 
shift  apparatus,  temperature  test¬ 
ing  is  slow  and  tedious;  much  time 
was  consumed  testing  and  rete.sting 
in  an  effort  to  find  the  source  of  the 
difficulty.  Since  we  trusted  the  ca¬ 
pacitors,  every  other  possible  fault 
was  checked  first.  Finally  as  a  last 
resort,  we  checked  the  capacitors 
and  found  them  to  have  an  average 
temperature  coefficient  of  roughly 
6.000  ppm  per  deg  C  positive,  which 

(Cofitinutd  on  poQO  321) 


TYPE  BH6A 
RANGE:  14  .  75.0  n 
Supplied  per  Mil 
type  CR-18.  CR.19; 
CR.23:  CR-27;  CR. 
28;  CR.32;  CR.33; 
CR.35;CR.36  when 

specified. 


^''ependabthty  is  a  composite  virtue 
that  Bliley  builds  into  all  crystals.  From 
raw  quartz  to  finished  crystal,  exacting 
inspection  assures  dependable  per¬ 
formance.  That's  why  Bliley  methods 
and  techniques  are  a  "natural'*  for 
military  as  well  as  civilian  applications 


TYPE  MC9 
RANGE: 
l.O  -  10.0  me 

Supplied  per  Mil 
type  CR-5;  CR-6, 
CR.8  CR-tO  when 
specified. 


These  Choppers  convert  lo' 
DC  into  pvlsottn9  DC  or  AC  i 
servo  -  mochonism  error  v< 
end  the  ewtpwt  of  thermoc 
end  Strom  9ow9es,  moy  be  on 
by  moons  of  on  AC  rether 
OC  empliAer 

They  ere  hermeticelly 
precision  vibretors  hevmg 
feetvres  which  contribwte  t 
life  end  lew  noise  level 


»W  level 
so  thot 
lelteges 
xooples 


tt  TYPE  SRSA 
RANGE: 

2.0  -  IS.O  me 

Supplied  per  Mit 
type  CR-IA  when 
specified 


TYPE  AR23W 
RANGE:  0.080  - 
0,19999  me 

Supplied  per  Mil 
type  CR-I5:  CR-16; 
CR.29.  CR.30  when 
specified. 


TYPE  BH7A 
RANGE: 

15.0  -  50.0  me 

Supplied  per  Mil 
type  CR-24  when 
specified. 


22  ELKINS  STKEe 
SOUTH  BOSTON  27,  MAS! 


BLILEY  ELEORIC  COMPANY 
UNION  STATION  BUILDING 
ERIE,  PA. 


It’s  as  simple  as  that  when  you  rely  od  Taylor 
full-line  service.  Here’s  how  and  why: 


1.  If  your  problem  demands 
lulcanized fibre  that  is  excep¬ 
tionally  tough,  high  in  dielec¬ 
tric  strength,  light  in  weight, 
easily  machined,  attractive  in 
appearance,  insoluble  to  most 
solvents  and  withstands  abra¬ 
sion,  you  can  solve  it  with 
Taylor  Vulcanized  Fibre  in 
sheets,  rods,  strips,  or  coils. 

2.  If  your  problem  calls  for 
phenol  fibre  or  glass  melamine 
and  silicofie  laminates  to  meet 
specific  electrical,  physical, 
chemical  or  mechanical  char¬ 
acteristics,  you’ll  find  the 
material  you  need  in  our 
wide  range  of  grades.  These 
versatile  materials,  too,  are 
available  in  sheets,  tubes,  rods 
and  strips. 

3.  If  you  are  looking  for  a 
dependable  source  of  supply 
for  parts  fabricated  to  your 
specifications,  Taylor  Fabri¬ 
cating  Service  is  equipped  to 
turn  out  precision-made  parts 
on  time,  ready  for  your  pro¬ 
duction  line. 

Next  time  you  require  laminat¬ 
ed  plastics,  remember  Taylor’s 
full-line  service  — you’ll  save 
yourself  time,  trouble,  money, 
and  a  lot  of  worry! 


TAYLOR  FIBRE  CO. 

NORRISTOWN,  PENNSYLVANIA 

WIST  COAST  TACTOtTi  lA  VI*NI.  CAIIF. 
OTFICIS  IN  riINCITAl  CITIIS 


Here  is  the  new  Taylor  62-page 
catalog.  It  contains  specifications 
and  description  of  Taylor 
Laminated  Plastics.  See  for 
yourself  how  you  can  make  your 
product  or  part  better  with  the  use 
of  these  plus- value  materials. 

Write  today  for  Catalog  ElO. 
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FIG.  3  Circuit  uied  to  obtain  a  deilect- 
ing  wave  ai  shown  in  c  ol  Fig.  2 
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TUBES  AT  WORK 

(continued  from  poge  138) 

achieved  by  brightnes.s  control  of 
the  spot  so  synchronized  with  the 
bridge  input  that  one  half  of 
the  pattern  appears  substantially 
brighter  than  the  other'.  Such 
brightness  control  necessitates  de¬ 
parture  from  the  optimum  com¬ 
promise  between  visibility  and  tul>e 
life  and  usually  detracts  from  the 
sharpness  of  definition  for  either 
the  brighter  or  the  dimmer  portion. 
Optimum  brightness  and  optimum 
definition  can  be  maintained  if  dis¬ 
crimination  is  made  by  extending 
one  leg  beyond  the  other  in  the  hori¬ 
zontal  direction,  as  shown  in  sket¬ 
ches  cl  to  c.).’  This  is  achieved  by 
bringing  one  crest  of  the  deflecting 
1  wave  slightly  beyond  the  other 
I  crest  of  the  deflecting  wave  and 
I  by  bringing  the  furrow  follow- 
!  ing  the  first  half  wave  slightly 
:  beyond  the  furrow  following  the 
I  second  half  wave,  as  shown  in 
I  sketch  c.  Whether  the  portion 
;  extending  farther  to  the  right  on 
I  patterns  cl  to  r4  is  above  or  below 
I  the  portion  extending  less  far 
j  toward  the  right  tells  whether  the 
ratio  adjustment  has  to  be  done  in 
one  direction  or  the  other.  Whether 
!  the  portion  extending  farther  to 
the  left  is  above  or  below  the  portion 
!  extending  less  far  toward  the  left 
i  tells  whether  the  phase  adjustment 
'  has  to  be  done  in  one  direction  or 
'  the  other. 

A  circuit  to  obtain  a  deflecting 
wave  as  shown  in  sketch  r  of 
Fig.  2  is  shown  in  Fig.  :5.  It  com¬ 
prises  a  6SN7  twin  triode  acting 
as  a  pha.se  splitter  and  a  6H6  twin 
diode  to  .select  one  pha.se  in  one  half 
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Kodak 


Photography  mokes  this  engineer’s  notes 
on  indisputable  record 


It’s  the  photograph  of  the  oscillograph  traces 
in  this  engineer's  notebook  that  makes  the 
page  an  indisputable  record  of  wave  form 
variations  in  passing  from  second  harmonic 
distortion,  through  a  nearly  pure  sine  wave, 
to  third  harmonic  distortion. 

With  photography,  your  oscillograph  is 
much  more  chan  a  testing  and  measuring  de¬ 
vice.  It  becomes,  in  addition,  an  instrument 


that  preserves  a  record  of  performance  long 
after  the  circuit  has  been  torn  down,  and  re¬ 
tains  it  for  detailed  study  whenever  you  wish. 
Eastman  Kodak  Company,  Industrial  Photo¬ 
graphic  Division,  Rochester  4,  N.  Y. 


PHOTORECORDING 

...  an  important  fonction  of  photography 
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AVAILABLE  IN 

SHEETS 

RODS,  TUBES 

PUNCHINGS 

GEAR  BLANKS  and 
Fabricated  Parts 

In  Many  Grades 
and  Sixes 


INSLROK  laminated  plasties  nmiprise  a  great  familv 
of  valuable  materials  with  many  diversified  uses  in  the 
elertrical,  meehanieal,  and  ehemieal  industries.  'I'hese 
prevision- made  laminates  are  available  in  more  than  liftv 
grades,  ineluding  NEMA  grades,  grades  that  meet  the 
requirements  of  militarv  sjieeifieations,  and  spatial  grades 
— a  few  of  whieh  are  deserihed  on  the  opposite  page, 
Eaeh  speeial  INSL  ROK  laminate  has  a  eomhination  of 
propert M’S  developed  by  Rh'liardson  engineers  for  siqierior 
performanee  in  speeiiie  applieations.  Further  information 
on  these  speeial  grades,  or  on  any  INSl  ROk  laminate, 
is  available  without  obligation. 
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MECHANICAL  GRADES  (%"  Thickncts) _ |  ELECTRICAL  GRAPES  (1/16”  Thickwtil 


A  FEW  INSUROK  GRADES  FOR’^PECIALIZED  PURPOSES 


Oivlatiric  StrMgIh 
(v/mII) 


DESCRIPTION 


S»*pbf 


A  poper  bose  NEMA  PC  lominot*,  for 
coid-punched  electricol  ond  m«chan!col 
ports  involving  nominol  voltog«-fr«- 
quency-humidity  relotionships. 


A  poper  base  lominote,  suitoble  for  mony 
electricol  applications.  Meets  require* 
ments  for  NEMA  Grode  XX.  Has  good 
mochinobility. 


T-838 


A  paper  base  lominote,  for  electrical  ond 
mechanical  uses.  Possesses  tovr  moisture 
obsorption,  excellent  mechonicol  strength 
and  mochinobility. 


T-640 


A  paper  base  laminate,  for  superior  high* 
frequency  electronic  insulation.  Maximum 
stability  under  varying  humidity.  Hot- 
punches  into  intricate  shapes. 


A  fabric  base  laminate,  meeting  NEMA 
Grade  CE  requirements.  For  electrical  ap¬ 
plications  requiring  greoter  moisture  re¬ 
sistance  thon  Grode  C  provides. 


T-606 


A  continuous-filoment  Fiberglos  laminate, 
bonded  with  melomine  resin.  Its  high 
arc  resistance  is  votuable  in  many  elec* 
trical  opptications. 


Plexvfol 

Strength 

(p»i) 

Atoin 

Direction 


Impoct  Stronglh 
Main  DirocHon 
(H  Ib/ln.) 


DESCRIPTION 


Atoie 

Direction 


Crocs 

Olfoctien 


Flotwbt 


A  fine-weave  fobric  base  laminate  espe* 
ciolly  suited  for  intricote  parts  requiring 
great  strength,  such  as  fine-pitch  geors. 
Good  dimensional  stobility. 


T-689 


A  linen  base  NEMA  Grade  L  lominote, 
for  mechanical  ond  electrical  ports  re¬ 
quiring  fine  machining,  dimensional  sto* 
bility,  and  physicol  strength. 


A  cotton-fiber,  mat  base  lominote,  feo- 
turing  uniform  strength  in  oil  directions 
in  the  plane  of  the  sheet  surface.  For 
smooth,  high-strength,  machined  parts. 


T-815 


A  strong,  tough,  fobric  base  lominote, 
suitoble  for  gears  and  other  mechanical 
ports  subject  to  high  impact  loads.  Meets 
requirements  for  NEMA  Grade  C. 


A  fabric  base  lominote,  designed  for 
valve  discs,  pump  volves,  agitotor  pod¬ 
dies.  etc.,  handling  hot  or  cold  water, 
gasoline,  oil,  and  some  mild  ocids. 


T-682 


A  canvas  base  laminate,  with  a  high  not- 
urol  graphite  content.  Especially  suitable 
for  beorings  ond  other  ports  subject  to 
friction. 


T-602 


MoiMure 

Abierptlen 

(24hr».| 

Power 

Poc«er 

0.060 

1.3% 

0.040 

0.67% 

0.0312 

0.42% 

0.030 

_ 

2.2% 

0.055 

1.6% 

0.013 

Tentil  Strenetb 
(P*i) 

Write  for 
20-Poge  Booklet 
'Laminated  Plastics* 
or  o  Data  Sheet 
on  Any 
Specific  Grode 


RICHARDSON  COMPANY 


FOUNDED  1B58-LOCKLAND,  OHIO 


2797  Lake  St,  Melrose  Park,  Illinois  (Chicoeo  District) 


SALES  OFFICES:  Cleveland  *  Detroit  *  Indianapolis  *  Lockland,  Ohio  *  Los  Angeles 
Milwaukee  *New  Brunswick,  (N.  J.)  *  New  York  *  Philodelphia  *  Rochester  *  SI.  Louis 
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TUBES  AT  WORK 


STAC  KPOLKCA RIO N  CO 


St.  Marys,  Pa 
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(continued) 


FIG.  4 — Ve:1ot  diagram  uied  lor  phase 
determination 


period  and  the  other  phase  in  the 
other  half  period.  Discrimination 
of  one  half  wave  against  the  other 
is  achieved  by  the  capacitor-resistor 
combination  C,  R,. 

Terminals  A  and  B  of  Fig.  3  are 
connected  to  the  bridge  input  term¬ 
inals.  The  network  C„  C„  C„  P, 
and  R,  provides  a  voltage  of  the 
same  frequency  but  of  adjustable 
pha.se  between  points  F  and  G.  Re¬ 
ferring  to  the  vector  diagram 
shown  in  Fig.  4,  the  endpoint  of  the 
vector  of  the  voltage  at  F  may 
move  along  the  arc  AFE  when  P, 
is  varied  from  zero  to  maximum 
resistance.  The  endpoint  of  the 
vector  of  the  voltage  at  point  G  of 
the  circuit  would  be  at  point  U  of 
Fig.  4  if  conventional  voltage  halv¬ 
ing  would  be  done  by  C,  C,  alone. 
It  is  seen  that  the  vector  DF  can 
turn  by  only  less  than  180  deg,  so 
that  in  this  way  phase  compensa¬ 
tion  can  not  be  obtained  for  all  pos¬ 
sible  phase  shift  angles  in  the  verti¬ 
cal  amplifier. 

Resistor  Ri  shifts  the  position  of 
the  endpoint  of  the  vector  of  the 
voltage  at  point  G  of  the  circuit  to 
point  G  of  Fig.  4.  When  the  vector 
endpoint  F  travels  on  arc  AFE,  the 
voltage  vector  between  points  F 
and  G  covers  over  180°  and  allows 
phase  balancing  for  all  possible 
values  of  phase  shift  in  the  vertical 
amplifier. 

The  two  grids  of  the  6SN7  and 
capacitance  coupled  to  points  F  and 
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American  Time  Products,  Inc. 

580  Fifth  Avenue  OPERATING  UNDER  PATENTS  OE  IVew  York  19,  N.  Y. 

WESTERN  ELECTRIC  COMPANY 
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WHATEVER  YOL’R  FREQUENCY  PROBLEIMS, 
OUR  ENGINEERS  ARE  READY  TO  COOPERATE. 
PLEASE  REQUEST  DETAILS  DY  TYPE  NUMBER. 


TYPE  21 21 -A,  LAB.  STANDARD 


Outputs,  60  cycle,  0-110  Volts.  10 
Watts;  120-240  cycle  impulses.  In 
put,  50-400  cycles,  45  Watts. 


TYPE  2001-2,  BASIC  UNIT 


Frequencies  200  to  2500  cycles. 
Dividers  and  Multipliers  available 
for  lower  and  hlqhe'"  frequencies. 
Miniaturized  and  JAN  construe 
tion.  Output.  6  volts. 


/  / 


.  l^AociSion 

FREQUENCIES 

- ^  GUARANTEED 

^  ^  ACCURATE 

/  TO  1  PART  IN  100,000  (.001%) 


The  basis  of  these 'frequency  standards  is  an  elec¬ 
tronic  fork  which  is  temperature-compensated  and 
hermetically  sealed  against  humidity  and  barometric 
pressure. 

Type  2001-2  and  similar  units  are  available  inde¬ 
pendently.  Complete  instruments  of  our  manufaaure 
are  used  extensively  by  industry  and  the  armed  forces 
where  unvarying,  dependable  high  precision  is  re¬ 
quired,  such  as  for  bombsights  and  fire  control. 


TYPE  2111,  POWER  UNIT 
50  Walt  output.  0-110-220V  at  60 
cycles,  or  any  frequency  50  to 
1000  cycles.  Input.  50-100  cycles. 
275  watts. 


TYPE  2005,  UTILITY  UNIT 


Consists  of  Type  2001-2  and  booster 
to  provide  10  watts  at  110V  at  pre¬ 
cision  frequencies  from  50  to  500 
cycles  at  input  power  frequencies 
of  50  to  500  cycles,  45  watts. 


W  MDELY  I  SKB 
IN  SUI  H  FIELDS  AS: 

Aviation 

Astronomy 

Ballistics 

High-Speed  Photography 
Viscosity  Measurement 
Nuclear  Physics 
Telemetering 
Radiation  Counting 
Huid  How 
Chemical  Reaction 
Navigation 
School  Laboratories 
Industrial  Research  Labs. 
Accurate  Speed  Control 
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•  DPi’s  10-PORT  VACUUM  MANIFOLD  SYSTEM  is 
greatly  improving  the  efficiency  of  processing  sealed  relays, 
small  containers,  and  delicate  mechanisms  in  the  electron¬ 
ics  industries. 


a  versatile 

High  Vacuum  "Packaged  System" 
for  leak  detecting, 
gas  filling,  sealing 


Used  specifically  for  leak  detecting,  gas  hlling,  and  seal¬ 
ing,  it  is  particularly  effective  in  checking  units  for  micro¬ 
scopically  small  leaks.  (A  Consolidated  Leak  Detector, 
which  is  connected  to  the  system,  can  sound  an  alarm  for  a 
leak  so  small  that  a  thimbleful  of  air  would  take  30  years 
to  get  through.) 

The  Vacuum  Manifold  System  is  a  completely  contained 
"packaged  unit,”  designed  to  operate  from  any  110-volt, 
60-cycle  line  capable  of  handling  35  amperes. 

Two  mechanical  pumps  serve  as  the  roughing  and  the 
backing  pumps  for  the  unit.  The  roughing  pump  evacuates 
the  ports  to  a  pressure  within  the  operating  range  of  the 
diffusion  pump.  The  backing  pump  maintains  a  forepres¬ 
sure  on  the  diffusion  pump  that  is  well  below  the  required 
pressure  for  efficient  diffusion  pump  operation.  And  three 
electrically  energized  solenoid  valves  on  each  port  of  the 
manifold  permit  continuous  operation  of  the  diffusion 
pump  during  the  entire  processing  cycle. 

This  diffusion  pump,  DPi  model  MC-275,  is  capable  of 
producing  an  ultimate  vacuum  of  approximately  5  x  10“* 
mm  Hg. 

The  unit  is  equipped  with  a  two  station  Pirani  gauge  and 
a  PHG-1  Philips  gauge. 

If  you  would  like  complete  technical  data  on  this  unit,  or 
perhaps  information  on  some  of  the  many  other  ways  in 
which  DPi  is  putting  high  vacuum  at  industry’s  service, 
simply  write  to  Distillation  Products  Industries,  Vacuum 
Equipment  Department,  727  Ridge  Road  West,  Rochester 
3,  N.  Y.  (Division  of  Eastman  Kodak  Company). 


DP/'i  lO-Port  Vacuum  Maui- 
fold  System  in  use  at  Barher- 
Cnlman  Company,  Rockford, 
Illinois. 


high  vacuum  research 


and  engineering 


Alto. .  .vitomins  A  and  E. . . dittillod  monoglyceridet .. .  more  than  3400  Eastman  Organic  Chemicals  for  science  and  industry 


Wire  termination  in  military  equipment 
can  be  juit  as  importont  as  each  mis¬ 
sion,  each  flight  or  each  engage¬ 
ment.  Successful  operation  depends  on 
the  proper  function  of  every  port.  That's 
why  AMP  solderless  terminals  and  pre¬ 
cision  instollotion  tools  ore  specified 
and  approved  for  all  critical  installa¬ 
tions.  Write  for  new  TECHNICAL  DATA 
Catalog  and  opprovol  lists. 


AMP  PRE-INSULATEO  DIAMOND  GRIP* 


Solderless  Terminal 


AMP  SOLISTRAND*  Solderless  Terminal 


US  Potent  No  ?. 335.013.  ortior  US  Potontv  Pondtno 


OtHof  u  S  Po**ntt  PendtA9 
*trod«-Morli 

AMP  Tfodv-Aflo'ii  P*9  U  S  Pcf 
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Into  the  manufacture  of  every  Taylor  Custom  Built 
Tube  goes  an  extra  measure  of  careful  and  detailed 
consideration.  We  call  this  determination  of  trying  to 
do  every  job  just  a  little  better,  the  "TQS” — Taylor 
Quality  Standard.  It  takes  a  little  more  effort  this  way, 
but  after  all,  knowing  they’re  right  for  the  jobs  they 
have  to  do  is  what  counts  most  with  us  and  with  you. 

^  TRANSMITTING  ^  INDUSTRIAL 

^  RECTIFIER.  ir  ELECTRONIC 

At  always,  Tayfor  is  producing  fubes  of  superior  quality 
and  outstanding  performance.  The  Taylor  Representative 
nearest  you  is  ready  and  willing  to  discuss  your  particu¬ 
lar  requirements.  Call  on  him  for  information  any  rime. 


Ixport;  Royal  National  Cemeany  N4TVARNCO,  NfW  YORK 

75  W«f  St.,  Now  York  4,  N.  Y. 


TUBES  AT  WORK  (continued) 

G.  The  d-c  potential  of  the  grid.s 
is  held  at  +160  volts.  The  two 
cathodes  are  interconnected  and  are 
connected  through  47,000  ohms  to 
the  zero  line.  They  assume  a  volt¬ 
age  substantially  equal  to  the  aver¬ 
age  between  the  signals  on  the  two 
grids.  The  grid  to  cathode  signal.s 
appearing  in  the  two  triode  .system.s 
therefore  will  be  equal  in  magni¬ 
tude  and  opposite  in  phase.  These 
two  signals  cause  two  equal  waves 
of  opposite  polarity  on  the  two 
plates.  The  two  waves  are  brought 
to  the  diode  plates  through  capaci¬ 
tor  coupling. 

The  two  diode  cathodes  are  inter¬ 
connected,  so  that  the  common 
point  assumes  the  volta,ge  of  that 
diode  anode  which  is  more  positive, 
the  positive  half  of  one  triode 
plate’s  signal  during  one  half  of  the 
cycle  and  the  positive  half  of  the 
other  plate’s  signal  during  the  other 
half  of  the  cycle.  The  plate  resist¬ 
ors  of  the  diode  are  connected  to 
the  B*"  line  to  prevent  periods  in 
which  both  anodes  would  be  more 
negative  than  the  common  cathinle. 
The  magnitudes  of  the  two  half 
waves  are  equalized  by  a  potenti¬ 
ometer.  In  this  way  a  wave.shape 
as  shown  in  .sketch  h  of  Fig.  2  is 
obtained  on  the  diode  cathodes.  To 
increase  one  crest  above  the  other 
and  to  make  one  furrow  deeper 
than  the  other,  a  45-deg  wave  is 
added  through  C,  and  R,.  Resistor 
R,  between  diode  cathodes  and  out¬ 
put  terminal  provides  the  imped¬ 
ance  necessary  for  proper  mixing 
ratio.  The  waveshape  on  the  out¬ 
put  terminal  will  be  the  one  shown 
in  sketch  c  of  Fig.  2. 

With  this  simple  deflection  cir¬ 
cuit  it  is  possible  to  speed  up  the 
operation  and  to  increase  the  accur¬ 
acy  of  null  detection. 

References 

1)  D.  O.  C.  Luck,  U.  S.  Patent  No. 
2,328,985. 

2)  J.  C.  Prommer,  U.  S.  Patent  No. 
2,566.699. 

Synchronized  Pulse 
Generator 

High-speed  photography,  employ¬ 
ing  spark  gaps  and  flash  tubes, 
often  necessitates  the  use  of  bulky 
and  expensive  components  for  high- 
voltage  circuitry.  Ordinarily,  in 
such  cases,  the  high-voltage  pulse 
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&(n  tke  •  •  Ca£C  CCevcfcuul 


CLEVELITE 


is  used  in  Federal  Selenium  Rectifiers  to  insulate  the  live  electrical 
parts  of  the  rectifier  from  the  central  eyelet  upon  which  the 
rectifier  is  mounted. 

Federal  Telephone  and  Radio  Corporation  is  known  as 
America's  oldest  and  largest  manufacturer  of  Selenium 
Rectifiers. 


CLEVELITE  and  COSMALITE*  high  quality  . .  .  low 
cost  Phenolic  Tubing  is  the  first  choice  of  the  Radio 
and  Television  Industries. 


Our  tubing  it  available  in  .  .  . 
Diameters  Ve  inch  to  8  inches. 
Lengths  14  inch  to  BVt  feet. 

Wall  thicknesses,  .008"  to  .0250". 
Colors:  Natural  and  Black. 


Low  Moisture  Absorption  . . .  Dimensional  Sta-  free  sample  made  to  your  esact 

....  ....  .1...  I  .  o  .1  I  specifications  gladly  furnished. 

bility  .  .  .  High  Dielectric  Strength  .  .  .  Low 
Loss  .  .  .  Great  Physical 

G«dM,chi„.  ^CLEVELAMD  COKTAINER^i 

ability  .  .  .  Why  Pay  More?  I  *201  barbikton  avi.  cliviiand  BpOhio 

1  KAHn  AND  SAitS  OWCH  1  Hym  8wH>.  Ow— .  OoWoiIl  H  V.  N  J  i 

\  AMAtIVI  DIVISION  •!  OliN  / 

X.  X.  CANADIAN  HANI:  IWOriilidCenNii>f.CfAiLtM,Pm8>w.OMaH»  h 


Your  inquiry  will  receive 
immediate  attention. 


NfWrOtt  AMA  LI.IAUtlAf.  AO«CfNTtAlMn.lAnO«ANOCN.J.  . 

NIWINOIAMO  t.imTIOttW4CO.IONMAJNn.WfSTHAtTK>tD,CONN/ 
ODCAOO  AMA  MASTIC  TmiNt  SAUS^  SlIS  M  IAV9«S\NOOe  SNt.  CMICAOO  k 
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S'  OSCILLOSCOPE  KIT 


»24*.® 


•  New  "spot  shape"  control  for  spot  odiustment  —  to  g 
focusing. 

•  A  total  of  ten  tubes  including  CR  tube  and  five 

•  Cascaded  vertical  amplifiers  followed  by  phose  splitter  and  balanced 
push'pull  deflection  amplifiers. 

•  Greatly  reduced  retrace  time. 

•  Step  attenuated  frequency  compensoted 
tical  input. 

•  Lew  impedance  verticol  gain  control  for  minimum  distortion. 

•  New  mounting  of  phase  splitter  ond  deflection  amplifier  tubes  near 

•  CR  tube  base. 

•  Greatly  simplified  wiring  loyout. 

•  Increased  frequency  response  —  useful  to  5  MC. 

•  Tremendous  sensitivity  .03  RMS  per  inch  Vertical  .6V  RMS  per  inch  Hor. 

•  Dual  control  in  vernier  sweep  frequency  circuit  ~  snsoother  acting. 

•  Positive  or  negative  peak  internol  synchronization. 

•  Multivibrator  type  Wide  Ronge  Sweep  Generotor. 

A  brand  new  1952  Heathkit  Oscilloscope  Kit  with 
standinft  features  and  really  excellent  performance.  A  Kopc  you'll  truly 
like  and  certainly  want  to  own. 

The  kit  is  complete  with  all  parts  including  all  tubes,  power 
former,  punched  and  formed  chassis,  etc.  Detailed  instruction  manual 
makes  assembly  simple  and  clear  contains  step-by-step  instructions 
piaorials,  diagrams,  schematic,  circuit  de¬ 
scription  and  uses  of  scope.  A  truly  out¬ 
standing  value. 

MOOEl  0-7  ^  • 

SNIFFING  WT.  24  tS5.  ■  • 


$4350 


VACUUM  TUBE 

VOLTMETER  KIT 

•  Now  styling  formd  cos*  for  beouty. 

•  New  truly  compact  size  —  Cabinet  4^/b"  deep  x  4-1/16"  wide 
X  75^”  high. 

•  Quality  Simpson  200  microomp  meter. 

•  New  ohms  battery  holding  clomp  ond  spring  clip  — >  ossuronce  of 
good  electricol  contact. 

•  Hiohest  quolity  precision  resistors  in  multiplier  circuit. 

•  Calibrates  on  both  AC  ond  DC  for  maximum  accurocy. 

•  Terrific  coveroge  —  Reads  from  VjV  to  1000V  AC,  '/iV  to  1000V 
DC,  ond  .1  to  over  1  billion  ohms  resistonce. 

•  Large,  clearly  marked  meter  scales  indicate  ohms.  AC  Volts. 
DC  Volts,  and  DB  —  hos  zero  set  mork  for  fM  olignment. 

•  New  styling  presents  attractive  and  professional  appeoronce. 

The  19^2  Model  Hcathkic  Vacuum  Tube  Voltmeter' 
Newly  designed  cabinet  combines  style  and  beauty 
with  compactness.  Greatly  reduced  size  to  occupy  a 
minimum  of  space  on  your  work-bench.  Covers  a  tre- 
mendous  range  of  measurements  and  1$  easy  to  use 
I'ves  onlv  quality  components  including  l^/r  precision 
resistors  in  multiplier  circuit  for  greatest  accuraev. 
Simpson  200  microamp  meter  with  easy  to  read  scales 
l^^^^^^^^for  fast  and  sure  readings 

All  parts  come  right  with  kit.  and  complete 
instruction  manual  makes  assembly  a  cinch. 
MODEl 

3  SNIFFING  wr.  5  LBS. 


to  solve  the  shortage  puzzle 


replace  key  pieces  with*  UwikoiJy 


1^ 


High  Dielectric  Strength 
low  Power  Factor 
Heat  Resistance 
low  Moisture  Absorption 
High  Impact  Resistance 
Dimensional  Stability 
light  Weight 
Tensile  Strength 


Resistance  to  Abrasion 


Lamicoid,  a  tlierinosettin^  plastic  laminate,  lias 
already  proved  itsell  lor  stuli  uses  as  terminal 
lilcnks.  panels,  dials  and  many  other  applitations. 

I  he  same  tpialities  that  make  it  adaptable  to 
these  uses  may  also  proiide  prattical  answers  to 
your  material  shortage  problems  .  .  .  and  |K‘rhaps 
even  bring  you  savings  or  ini|)ro\enienis! 

For  example,  you  tan  obtiiin  I.amicoiii  in  a  wide 
variety  of  forms  and  gratles  whit  h  are  almost  cer¬ 
tain  to  |M)ssess  the  exact  charactei  islits  your  prcKluct 


retpiires.  This  versatility  is  jiossible  Iwcause  I,ami- 
coii)  is  prcKliKed  through  the  use  ol  many  diilcrcut 
fillers  siuh  as  glass,  nylon,  fabric,  pa|)er,  en.  with 
a  variety  of  resins. 

Lamicoid  is  supplied  in  standard  sheets,  riKls  and 
tulles,  or  labriiaied  into  parts  to  your  s|K'(  ifi(  ation. 
We  will  be  ple.isetl  to  pul  our  r,S  vearsof  experience 
to  work  on  yniii  elettriial  insulation  |iroblems. 
Send  your  blueprints  and  s|>e(  ifu  .itions  tod.iy  for  a 
prompt  (piotation. 


MICA 


Schenectady  1,  New  York 


Olficfs  ill  1‘iiiii  i l>iil  I'.itirs 

lAMICOlO  PloilicI  .  MICANITE  Mital  •  EMPKE  (VornitScI  Fobfict  and  Pap-, I  •  FABtlCATED  MICA 
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FIG.  1 — Schematic  diagram  of  the  high- 
Tollag*  pull*  generator 


is  transformed,  rectified  and  finally 
controlled. 

The  system  to  be  described  makes 
use  of  inexpensive  components  for 
rectifyinur  and  controlling  pulse 
voltages  on  the  low-voltage  side  of 
the  transformer.  The  apparatus  is 
suitable  for  general  application  as 
a  source  of  synchronized  high-volt¬ 
age  pulses. 


Circuit  Analysig 

In  the  circuit  shown  in  Fig.  1,  T, 
is  an  ordinary  power-supply  trans¬ 
former  used  to  charge  the  SO-pf 
capacitor  G  through  a  full-wave  rec¬ 
tifier  to  375  volts.  A  resistor  of 
at  least  50  ohms  is  used  to  prevent 
overloading  the  rectifier  during  the 
charging  cycle  or  in  case  C  should 
become  short-circuited. 

The  capacitor  discharges  through 
the  primary  of  a  six-volt  automobile 
ignition  coil  whenever  switch  S  is 
closed  to  remove  bias  from  the  thy- 
ratron.  Discharge  of  C  is  rapid 
because  of  the  low  resistance  of  the 
primary  circuit  and,  as  a  result,  a 
high  voltage  appears  across  the 
terminals  of  the  T.  secondary  as 
long  as  current  flows  in  the 
primary.  The  open-circuit  form  of 
the  high-voltage  pulse  is  essentially 
rectangular  and  is  unidirectional. 
The  maximum  voltage  obtainable 
with  the  circuit  elements  shown  is 
about  35  kv  as  evidenced  by  sphere- 
gap  measurements  at  A-B. 

A  capacitor  may  be  added  across 
terminals  A-B  or  from  term¬ 
inal  A  to  the  cathode  terminal  of 
the  thyratron  in  order  to  decrease 
the  discharge  time  for  photographic 
applications  involving  the  type  of 
transient  phenomena  for  which  a 
flash  tube  is  particularly  suited. 
With  the  additional  capacitor  added 
to  the  circuit,  the  discharge  time  is 
controlled  by  the  value  of  the  added 
capacitor  and  the  resistance  of  the 
spark  discharge  path.  The  maxi¬ 
mum  voltage  obtainable  is  reduced 


^aUAl  SIZE 


ViStaiioH  UotaUoH  and  shock 
fftcoUcUoH  (oc  Aid^ocHC 


•  For  the  first  time,  dependable  MET-L-FLEX  all-metal 
mounts  are  available  far  many  different  applications  requir¬ 
ing  #1  cup  type  units.  New  standards  of  equipment 
performance,  previously  unattainable  with  conventional 
mounts,  can  be  obtained  without  sacrificing  weight  or  cost. 
High  damping  and  axial-lateral  stability,  inherent  features 
of  MET-L-FLEX,  provide  added  protection  for  delicate 
avionic  equipment.  Write  today  for  full  performance  and 
engineering  data  on  the  complete  line  of  Robinson 
MET-L-FLEX  vibration  isolation  and  control  systems. 

•  Load  ranges  from  lb.  to  10  lbs.  per  mount. 

•  ■uilt'In  damping  with  auxiliary  cushioning  for 
overload  and  shock. 

•  Overload  and  underload  capacity  as  great  as  SO%. 

•Minimum  uftlmcrte  structural  strength  700  lbs. 

per  unit. 

•Temperature  range  — 90°C  to  -flZS^C. 


Available  in  complete 
Unit  Mount  Bases 

V  including  the  popular  S-1  and 
N.  S-2  mounting  tray  sizes.  Write 
today  for  information. 
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•BH  Non-Frvlnc  FtberglM  8]< 


1 


You’ve  heard  it  too  .  .  . 


There  you  are,  stretched  out  in  perfect 
comfort.  Feet  up — pipe  lit— a  glass  of 
the  "brew  that  cheers”  close  by.  You 
lean  a  little  to  the  left,  turn  the  knob, 
and  your  favorite  program  comes  in. 
Just  as  the  results  from  Santa  Anita 
start  —  silence  —  then  music  and  this 
announcement — "Due  to  circumstances 
beyond  our  control  ...”  Only  an  an¬ 
noyance  to  you,  but  a  major  concern  to 
the  broadcasting  studio.  You  won't 
learn  what  happened,  but  the  studio 
executives  will  make  it  their  business 
to  find  out.  Woe  to  the  eejuipment  man¬ 
ufacturer  if  it  wa^  just  a  vital  piece  of 
electrical  insulation  that  hadn't  been 
able  to  stand  the  gaff. 

^alpftriral  equipment  is  only  as  good 
as  the  insulation  which  protects  it.  Over 
37,000,000  feet  of  BH  Extra  Flexible 
Fiberglas*  Sleeving  are  safeguarding 
products  of  American  industry.  Heat, 
cold,  age  or  vibration  have  little  effea 
on  BH  Ex  Flex  (as  it  is  known  to  the 
trade).  Patented  manufaauring  processes 


make  it  non-fraying  and  non-raveling, 
even  when  cut  in  short  lengths. 

Flexibility  is  constant  through  a  tem¬ 
perature  range  of  -70“  F  to  -f  1200“  F, 
because  no  hardening  varnish  is  used. 
The  easy-to-handle  tubular  shape  ex¬ 
pands  readily  to  cover  knobs,  terminals 
and  irregular  obstructions. 

Tough  and  long  lasting,  BH  Ex  Flex 
is  available  in  colors,  with  color  reten¬ 
tion  up  to  300®  F. 

BH  Extra  Flexible  Fiberglas  Sleev¬ 
ing  is  one  of  a  family  of  electrical 
insulations,  each  designed  to  meet 
particular  conditions  in  service.  Give 
us  a  few  faas  about  your  requirements 
—  produas,  temperatures,  voltages  — 
we  will  gladly  furnish  free  samples  for 
testing  purposes. 

Address  Dept.  E-10 

Bentley,  Harris  Manufacturing  Co. 

Conshohocken,  Pa. 


SLEEVING 


ring!  arc  Made  bg  an  aietuclrc  Bmtlcy,  Harrlt  pfoccM  (V.  8  Fat.  No.  3393A80>  “nborilaa”  li  Roi  TN  nf  Owona  rnrning  Fthorglaa  Carp. 
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What |PC| Power  Equipments  do 
You  Need  for  Military  End-Use? 


_ PCSlQy^CO 

Aircraft 

'•ortobi,  «„/ 

born.  "**  *'« 


You  can  meet  your 
requirements  with- 


-T  feptPAj 


Ground 

^'•tomatic  and  - 
>hon,  bo»t,„ 


Manufactured  to  Military  Specifications 
...to  provide  ANY  DC  OUTPUT! 


w  HEREVER  your  government  specifications  call  for  conver¬ 
sion  of  AC  to  DC-be  sure  to  give  the  job  to  a  Federal  Selenium 
Rectifier  Equipment  .  .  .  compact,  rugged,  completely  self- 
contained  . , .  ready  to  connect  to  AC  . . .  ready  to  deliver  de¬ 
pendable  DC  power! 

Today,  Federal  Equipments  are  serving  in  a  wide  range  of 
applications  . . .  from  aircraft  to  submarines  . ,  .  from  special 
subminiature  to  heavy-duty  power  equipment  .  .  .  operating 
quietly,  efficiently,  reliably.  All  are  powered  by  Federal  sele¬ 
nium  rectifiers  . . .  famous  for  long  life  and  trouble-free  service 
...without  expendable  parts  that  require  frequent  replacement. 

MAIL  your  specifications  to  federal  today  I  Get  the  benefit 
of  Federal's  years  of  experience  in  seienium  rectifier  de¬ 
sign  and  production.  Remember,  Federal  is  the  pioneer  com¬ 
pany— the  first  to  introduce  selenium  rectifiers  to  American 
industry.  For  quick  service,  write  Dept.  E-713A 


H^avy-dufy  fed^rai 
Sd^nium  R«cfFf»«r 


FTR  3414-A5 
Ground  Airtroh 
Power  Supply 


America's  Oldest  and  Largest 
Manufacturer  of  Selenium  Rectifiers 


nit  3l4d-BS 
Aircrcrft  Power 
Supply 


FTR  3I4I-CS.03 
Cffp-in  Voltage 
Regulator 


Federal  Telephone  and  Radio  Corporation 


SELENIUM-INTELIN  DIVISION,  100  KINGSIAND  ROAD.  CLIFTON,  NEW  JERSEY 
In  Conodo:  Federal  Electric  MonufocturirtQ  Company,  Ltd.,  Montreal,  P.  Q. 
Expert  OUtributors:  Internotionol  Stondord  Electrk  Corp..  67  Brood  $t.,  N.Y. 
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HENRY  L.  CROWLEY  &  COMPANY,  INC. 

row  DK.K-IRON  aixl  STKATI  I  K  pi 
1  Ontral  .-Xvcnu** 
r^l  Oraiifrr,  N.  J. 


TV>*^  4^ 
Htitlw  — ilw  <<fc» 
••t  — 

iacr****. 


Crater  alag  taaara 


Consider  Crowley  fj 
yCur  f^.;]  source  of  supply  for  magnetic  and  ceramic  |  i 
j^ces.  For  hero,  under  one  roof,  ore  specialists  who 
ftove  pioneered  the  "ports  from  powders"  art  for  the  !, 
radiOFelectronic  industry.  j 

Crowley  _means  production  facilities  that  hove  sup* 
plied  the  major  portion  of  magnetic  cores  in  peace  | 
oVid  war  alike.  Here  ore  extrusion,  molding  and 
machining  facilities  that  con  provide  steatite  and  other  ' 
severe-servico  insulators  in  the  widest  range  of  char¬ 
acteristics,  sizes,  shapes. 

By  oil  means  try  Crowleyl  You  can  save  time,  money 
and  trouble,  just  os  other  electronic  designers,  engi* 
neers  and  prediction  n>en  ore  doing. 


•arf  ■■<lltaHiaa. 

WMh  tiraar  taMrt*; 

wMl 

aag-«l)o|ta<li  tlity 
ciaaatl  cariti  ai<. 
Chaica  al  caMeaii- 
tfaat  la  wmtt  •Uteal 


(CMtlWNd) 


UG  and  AN  CONNECTORS 


JAN  CONDENSERS 


JAN  RESISTORS 


JAN  and  SPECIAL  PURPOSE  TUBES 


JAN  SWITCHES 


JAN  RELAYS 


JAN  PARTS  of  ALL  TYPES 


'  &  ELECTRONICS  CORP. 

Tel  BEekman  3-2980 
irce  for  ALL  your  electronic  needs 


200  GREENWICH  STREET  NEW  YORK  7,  N  Y 
Coble  Address  MILOLECTRO  •  The  ONE  Soi 


to  about  12  kv  with  the  addition  of 
a  0.02-tif  capacitor  but  spark  intens¬ 
ity  is  enhanced  since  the  capacitor 
will  discharge  through  a  needle  gap 
in  air  in  less  than  one  microsecond. 

The  switch  S  may  be  a  micro¬ 
phone,  photocell  or  other  sensing 
instrument  whose  signal  is  suit¬ 
ably  amplified  to  the  lift  bias  of  the 
thyratron  for  single-shot  synchro¬ 
nization.  For  electrical  synchroniza¬ 
tion,  attention  mu.st  be  paid  to  the 
over-all  delay  through  the  appara¬ 
tus.  This  delay  is  essentially  con¬ 
trolled  by  the  value  of  C  and  the 
setting  of  A-B.  The  delay  is  short 
enough  to  be  compensated  for  in 
the  usual  way  by  adjusting  the 
position  of  the  sensing  instrument 
along  the  time  axis  of  the  phenom¬ 
enon  under  observation. 

The  material  in  this  article  was 
abstracted  from  an  article  entitled 
“A  Synchronized  High  Voltage 
Pulse  Generator”  by  C.  F.  Johnson 
which  appeared  in  the  July  1951 
issue  of  The  Review  of  Scientific 
Instruments  on  page  541. 


MEET  JOINT 
ARMY-NAVY 
SPECIFICATIONS 


MOST  COmPLETE. 
STOCK  IH  THE  NATIONI 


X-Ray  Liquid-Level  Gage 


MILO  stocks  the  products  of  over  200 
nationally-known  electronic  equip* 
ment  manufacturers,  includtnc  their 
complete  lines  of  JAN  parts,  which 
meet  the  rigid  Joint  Army-Navy  Speci¬ 
fications.  No  matter  what  your  ne^  in 
any  electronic  category,  MILO  has  itl 

IMMiDIATE  DELIVERY 
-from  STOCK  I 
All  Typos  SYLVANIA 
SILICON  CRYSTALS 
GERMANIUM  XTAL  DIODES 

Avoid  production  deUy>!  Wr  stock  ill 
standard  types  and  sues  -  for  all 
applications. 

rtAf  CATALOG  I 

IJgfV  READY  SOON  I 
Over  1100  Pogosl 

Pmrcbssimg  Agents!  Chief  Engineers! 
Reserve  your  copy  NOW  of  our  new 
19S2  catalog,  listing  all  the  latest 
equipment  in  the  industry.  Over  75,000 
items,  7000  illustrati<ms.  An  invaluable 
aid  in  your  work.  Write  on  your  com¬ 
pany  letterhead,  stat¬ 
ing  your  offiaal  poai- 
tion  Address  / 

Dept.OE.  / 


By  John  E.  Jacobs  and  R.  F.  Wilson 

Coolidge  Labotfttory 
General  Blectric  X-Rag  Corp. 

Milicaukee,  Wieconein 

Gaging  of  the  level  of  liquids  in 
opaque  or  inaccessible  vessels  im¬ 
poses  many  problems  in  technique 
used  as  well  as  associated  instru¬ 
mentation.  This  discussion  will  be 
limited  to  those  problems  which  at 
the  pre.sent  time  are  dependent  on 
the  use  of  x-ray  for  their  solution. 

The  objective  of  the  gage  to  be 
described  is  to  measure  the  height 
of  fill  of  large  vessels  or  to  control 
the  process  by  which  they  are  filled. 
In  most  cases  the  problem  is  to  fill 
or  check  height  of  fill  of  vessels  in 
an  inaccessible  location  under  con¬ 
ditions  which  render  contact-type 
instruments  unsuitable.  Instru¬ 
mentation  in  the  gage  may  be  ar¬ 
ranged  to  operate  an  audible  or  vis¬ 
ual  indicator,  to  actuate  reject  or 
control  mechanisms  or  to  record  in¬ 
spection  information. 

The  gaging  of  liquid  levels  by  use 
of  x-ray  absorption  places  rather 
strict  requirements  on  the  x-ray  de¬ 
tectors  used.  In  most  applications, 
wall  thickness  of  the  container 
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''mHES 

OAVEN 


DAVen 


IfsFreel 


Mak*  ka**™  ^ 

Mok*  bat*'*  ^ 
•rMk  balaia  • 

Mok.  bafata  k 
Mok*  balara  1 
•,Mk  balar.  | 
Mok*  balar.  I 

Mok*  baHfa 
'  itak*  b«fa>a 
i  Mtakc  b«la»a 

Maba  bala.a 


SPECIALTY 


Here’s  Why 
Doven  Switthes 

Excel 


€10fei 
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SK  RELAY 

MOUNTBMl  Fraat  of  ponol  oiouol' 
iii0  wid  wiring. 

CO&  FOWRt  from  100  MlHwoltt 
to  4  J  wotti  D.C 
COMTACTIl  Soon  ot  ‘IK". 

D— UlOmi  l>^  HlOH,  iVu” 
lONO.  f'/n"  WIOL 

Tbttt  m*  th*  dimtmhm' 
f»r  tbt  4  poU  rolojr. 

ITiU  wu€t  Army  tnd  Nmwy 
Mrtrsfs  specifications 
os  o  component  nnit. 

CAN  Also  M  nilNISNB 
HRMinCAUY  SfAlfD 
WITH  SOIOEI  nUMINAlS. 
PtUOriN-SPKIAL 


NEW  LK  RELAY 
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NEW  Miniature  Telephone  Type  Relay 


DIMENSIONS: 

iVs"  HlOH,  2Vu"  LONO, 
1%!"  WIDf 

These  ore  the  dimensions 
for  the  6  pole  relay. 

Will  meet  Army  and  Navy 
aircraft  specifications 
as  a  component  unit. 


ALLIED  CONTROL  CO#  INC#  i  east  end  ave.,  new  york  21,  n.  y. 


MOUNTING:  End  mounting  lot  bock 
of  ponol  or  undor^ouit  wiring.  lntor> 
chongooWo  with  standard  "Strowgor" 
typo  mounting. 

COIL  DOWER:  From  40  milliwatts 
to  7  watts  O.C 


CONTACTS:  Standard  2  omporos, 
spodot  up  to  5  omporos.  2  omporos  up 
to  4  P.O.T.  S  omporo  contacts  (low  volt* 
ago)  up  to  4  P.O.T.  Spodol  20  omporo 
power  contacts  S.P5.T.,  normally  upon, 
naranaUa.  _ 


l>utakand  new  corporate  name.  .TUNG-SOL  ELECTRIC  INC 


(FORMERLY  TUNG-SOL  LAMP  WORKS  INC.) 


ELECTRONICS -Ocfofcer,  /Ml 


MG-SOL  CmGES  IK  mE  . . . 


same  trademark 


TUNG-SOL 


same  tradename 


same  products. . 


same  quality 


same  service 
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THAT  RARE  JEWEL  IN  BUSINESS 


FIG.  I — Ma^nillcd  view  ol  a  codraium- 
tuliide  cryilal 


reaches  a  value  where  only  x-radia- 
tion  of  short  wave  length  is  trans¬ 
mitted.  All  of  the  information  as 
to  the  location  of  the  liquid  level  is 
contained  in  the  radiation  trans¬ 
mitted,  therefore,  the  detector  used 
should  be  an  efficient  absorber  of 
short-wave-length  radiation. 

The  commonly  used  electronic  de¬ 
tectors  of  x-radiation  are  the  gas- 
filled  ionization  chamlier  and  the 
fluorescent-screen  photomultiplier 
combination.  The  gas-filled  chamber 
exhibits  extremely  low  absorption 
of  the  radiation  encountered.  The 
fluorescent-screen  photomultiplier 
tube  is  better  in  this  respect  if  the 
phosphor  layer  is  made  thick 
enough.  However,  this  system  suf¬ 
fers  from  the  fact  that  the  imping¬ 
ing  radiation  must  first  excite  light 
in  the  phosphor,  this  light  then 
being  used  to  eject  the  photo  elec¬ 
trons  which  constitute  the  usable 
signal.  Practically,  the  two  sys¬ 
tems  described  are  essentially 
large-angle  detectors  in  that  they 
function  satisfactorily  only  if  a 
relatively  large  beam  area  is 
scanned.  In  some  applications 
where  relatively  low  angular  reso¬ 
lution  is  needed  they  will  serve  as 
a  satisfactory  detecting  unit. 

Semiconductors 


A  SOURCE 

YOU  CAN  DEPEND  UPON 


It  isn’t  just  a  matter  of  supplying 
high  quality  products  ...  or  keeping 
delivery  promises  ...  or  being  ready 
to  render  a  special  service  upon  occa¬ 
sion.  What  we  have  in  mind  when  we 
speak  of  a  dependable  soq^ce  is  a 
supplier  whose  facilities,  manpower 
and  technical  standards  are  such  that 
you  can  always  turn  a  difficult  engi¬ 
neering  and  manufacturing  problem 
over  to  that  source  .  .  .  and  DEPEND 
upon  that  supplier  to  follow  through. 


Our  exceptionally  complete  and 
modern  plant,  competent  engineering 
staff  and  comprehensive  test  equip¬ 
ment  qualify  us  to  offer  such  service 
to  a  group  of  top  manufacturers  in  the 
electrical  and  electronic  fields.  We  in¬ 
vite  you  to  unload  that  defense-urgent 
coil,  transformer  or  magnet  wire 
problem  on  us. 


Recently,  semiconductors  have 
received  considerable  attention  as 
radiation  detectors  because  of  their 
unique  properties  as  compared  to 
the  commonly  used  x-ray  detectors.* 
Inasmuch  as  the  gage  described  by 
this  paper  is  made  possible  by  the 
use  of  cadmium-sulfide  crystal  de¬ 
tectors,  it  is  though  advisable  at 
this  time  to  briefly  describe  the 
properties  of  cadmium  sulfide  when 
used  as  a  detector  of  x-radiation. 

The  fact  that  CdS  changes  its  re- 


MAGNET  WIRE 


COMMUNICATIONS 

EQUIPMENT 


WHEELER 


TRANSFORMERS 


MAKES  THESE  PRODUCTS  A 


THE  WHEELER  INSULATED  WIRE  CO.,  INC.,  1101  EAST  AURORA  ST. 

Diviiicii  of  Tho  Sporry  Corp. 
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Unit  switch  construc¬ 
tion  houses  precision 
resistors  in  insulated 
recesses. 


Easy-to-change  standard  batteries.  Double 
spiral  springs  give  permanent  connection. 


Features  like  those  shown  above  ore  what  make  this  popular  V.O.M.  so  outstandingly 
dependable  in  the  iield.  The  enclosed  switch,  for  instance,  keeps  the  silvered  contacts 
permanently  clean.  That's  rugged  construction  that  means  stronger  performance, 
longer  life.  And  tests  show  that  the  spiral  spring  index  control,  after  more  than  ^ 

150,000  cycles  of  switch  rotation,  has  no  disruption  or  appreciable  wearl  Investigate 
this  history-making  Volt-Ohm-Mil-Ammeter  today:  33  ranges,  large  514"  meter. 


H 


Molded  selector  switch 
fully  enclosed.  Spiral 
spring  index  control— over 
150,000  cycles  without 
breaking. 


Direct  connections— no  har¬ 
ness  cabling— no  shorts. 


Here  s  why  top  engineers  and 
technicians  use  Model  630 
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NOW  THERE  ARE  3 

iiTil'-j  ■[iHi 


for  TV. . .  Broadcasting  . . .  Recording  . . .  PA 


w 

^  ...  for  wide  range  high  Sdelity 

j 

U  response  ...for  fixed  position 

1 

j  or  man-in-motion  ...for  raggedness  | 

~u  and  versatility  ...for  exclasive 

■  ■■  ti 

1 

1  Aroastalloy  diaphragm  ...for  pop- 

1  ■  •  1 

■ 

Lr"rr~'— 

!:l 

You  see  . . .  and  hear  . .  .'the  E-V  Slim- 
Trim  on  network  and  local  telecasts 
and  broadcasts.  You  find  it  in  studios 
and  on  remote  hook-ups.  You  find  it 
on  important  PA  jobs,  too.  And  you 
know  it’s  there  because  it  has  met  the 
most  exacting  tests... because  it  serves 
so  superbly  in  every  way  for  voice  and 
music.  First  ta  dynamic,  it  has  features 
only  Electro-Voice  can  provide.  3 
models  meet  every  need! 

Ask  your  C-V  Distributor 
or  Sond  for  full  fasts  Nowl 


rOR  TILiCASTING-MOAOCASTINO 

"ASS'*— Response  40-1S,000  c.p.s., 
±2.5  db. Power  rating -53.  Omnidirec-  ^ 
tional.  Changeable  low  Impedance. 
Removable  swivel.  List  $200 

"6S4"— Response  50-14,000  c.p.s., 
substantially  flat.  Power  rating  -55.  - 
Omnidirectional.  50-250  ohm  imped¬ 
ance  selector.  Swivel  head.  List  $90 

FOR  PURLIC  AODrVsS 
"ASA"— Response  60-13,000  c.p.s., 
substantially  flat.  Power  rating  -55. 
Omnidirectional.  High  or  low  imped¬ 
ance.  Swivel  head.  List  $AS 


^Uc^y^cc. 

401  CARROLL  ST.  •  BUCHANAN,  MtCHIOAN 
Export:  13  E.  40»h  Sf.,  N.Y.  16,  U.S.A.  CoBIm;  Arlab 


The  monstrovs  Joy  ContmuQus  Cool  Minor 
''snokes''  tkroo9h  the  eorth  ootherin9  2  tons 
of  cool  per  minute.  This  production  mirocle 
it  dependent  on  highest  quolity  components. 
Not  the  leost  of  these  is  the  rugged  2^  lb. 
solenoid  coil,  shown  below,  which  octuotes 
the  controls  ond  it  mode  from  non>corrosiye 
ond  inert  moteriols  to  withstand  the  entreme 
voltoge  differentiols.  moisture,  dompness, 
ond  acidity  encountered  in  operotion. 


When  you  need  electrical  coils, 
why  not  take  advantage  of  34 
years  of  experience,  engineering 
competence,  and  modern  produc¬ 
tion  facilities.  Goto  coils  are  built 
for  you,  to  your  specifications. 

C0T0-C01LC0.nc^^ 

coil  SrtClAtlSTS  SINC  9  t  7 
65  PAVILION  AVE 
PROMDENCE  S.R.1 


Octi 


moi! 
-Ses 
:onti 
[  coi 
act  1 

>0  St 

,ST 


AN-3320-1  D.C  AN-3334-1  D.C  S*ri«t  S9$  D.C.  410  A.C.-41S  D.C.  WrNt  4«S  OX. 

ALSO  MINIATUItE  AND  SUB-MINIAWKE  CONTROLS— WHITE 

GUARDIAN^ELECTRIC 

1625-L  W.  WALNUT  STREET  CHICAGO  12.  ILLINOIS 

1  ttsriltl  itsi  tr  Ktot  taitictii  lasssiif 
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BRAND 


(continued) 


I  TUBES  AT  WORK 


sistance  when  irradiated  with 
x-rays  was  first  noted  in  1946  by  a 
German  physicist,  Dr.  R.  Frerichs.* 
He  further  noted  that  the  current 
passed  by  the  crystals  is  of  greater 
magnitude  than  one  would  expect 
from  primary  ionization  of  the 
crystals  by  the  incident  x-radiation. 

Natural  occurring  CdS  in  the 
form  of  the  mineral,  Greenockite, 
i.s  so  rare  that  crystals  must  be  pro¬ 
duced  artificially.*  This  is  best  done 
by  vaporizing  Cadmium  metal  in  an 
atmosphere  of  hydrogen  sulfide  so 
that  CdS  is  produced  in  the  vapor 
phase.  This  vapor  then  is  caused 
to  seed  out  forming  hexagonal  crys¬ 
tals  shown  in  Fig.  1.  The  CdS  pro¬ 
duced  by  reaction  in  aqueous  solu¬ 
tion  is  of  the  cubic  form  and  does 
not  exhibit  photoconductivity. 

There  are  several  advantages 
gained  by  using  a  solid  detector  of 
the  CdS  type  for  detection  of  x-ra- 
diation.  The  most  outstanding 
being  the  high  efficiency  of  absorp¬ 
tion  of  the  incident  energy. 

On  the  basis  of  pure  absorption 
of  energy,  only  7.4  mm  of  CdS  is 
needed  to  absorb  99  percent  of  the 
energy  at  0.13 A,  a  wave  length 
which  corresponds  to  approxi¬ 
mately  100  kvp,  while  to  achieve  the 
same  efficiency  with  an  air  chamber 
requires  a  chamber  300  meters  long. 

A  second  factor  in  the  conversion 
of  incident  x-ray  energy  to  useful 
current  is  that  the  electrons  in 
the  case  of  CdS  are  released  in  the 
crystal  itself,  as  compared  to 
the  several  intermediate  steps  of 
the  photocell  combination. 

The  crystals  have  a  further  ad¬ 
vantage  of  exhibiting  a  natural 
amplification  which  in  many  cases 
exceeds  10*.  This  is  best  illustrated 
by  placing  a  crystal  in  the  basic 
circuit  shown  by  Fig.  2.  With  an 
applied  crystal  potential  of  100 


LEI^  PERFORMANCE  PROVE 
Hp  PIASTIC  TURING 

FOR  QUALITY  •  iASt  Of  HANDUNO 


Tk»  runO  Him  of  •irtnidad  ploitic  twblug  b  bcbig  tpaci- 
fM  and  iiwd  by  mon  and  inefa  poopla  InMrailad  la 
iDogb,  flaxibia  and  vonoMla  tubing  la  fona  a  datariofo- 
Man  rontting  dialoctrlc  borrlor. 

HtAT  AtSISTANT  TUUNeS  Tvrbolram  10S  and  Twrbo- 
Ihonn  109  arc  U.  L  racognixad  10S*C.  IwbiBg.  Turbotront 
109  h  a  ipaciany  pfoca— d  Iwbing  highly  racaaiaiaadad 
for  potting,  baking  and  ilaiilar  oppHcatiam  Inoalving 
bigh  hoot. 

low  TEMKMTIMf  TMIN6  Turbocoiw  47  previdM  va- 
BMol  fiaxibitity  in  wb-nro  tmaporotarat  and  it  tpaciolly 
compoaadad  to  want  AAf  12047A  tpocIHcatlont. 

CENCIUI  nWAOSC  TUBJMC  Tarfaolax  43  maati  MIL-l-631 
tpadfieotioat.  Wkiia  not  raconiniandad  ior  high  hoot  or 
oil  applicotloat,  it  faatarai  low  tamporoturo  proportlat, 
and  good  dialactric  with  llaxibillty.  Tarbolax  49  b  an 
•dool  ganaral  porpota  twbing  utod  whara  modarata  hoot 
and  octaiioaal  axpoawra  to  oH  may  ba  ancoantorad. 

Avoilabio  in  34  popular  tixot  from  .022'  to  1 J'  hnida 
diamatart  in  eantinaain  ianglht  and  in  7  ttondord  colan 
phn  trontporant. 

WIUTI  KM  rUMNG  SAMKCS  AND  OtSCMfmVt  lim- 
ATuw  coAinm  wim  phtskai  and  hktucal 

MfOHOaitS.  OfAAWTIRS,  TOtfRAflCCS  AND  COlOtS. 


INSULATING  MATERIAL  SPECIALISTS  SINCE  1920 

104  VALLEY  STREET,  WILLIMANTIC,  CONNECTICUT.  U.  S.  A. 


OUTPUT 


FIG.  2 — Basic  circull  ior  uaa  oi  CdS 
cryatal  at  a  datactor 
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John  Oster 

MANUFACTURING  COMPANY 
AVIATION  DIVISION 
RACINE,  WISCONSIN 


FOLLOW  THROUGH 
PROGRAM  GEARED  TO 
KEEP  PACE  WITH 


You  ore  constantly  searching  for  improved  methods  of 


electro-mechanical  power  conversion  to  suit  the  changing 


demands  of  the  aviation  industry.  We  offer  on  engineering 


and  production  skill  you  con  use!  A  staff  of  trained  field 


ingineers  is  at  your  disposal  to  work  with  you  ...  to  follow  up 


and  follow  through  on  your  problems.  Electric  motors  hove 


been  our  specialized  business  for  more  than  25  years.  Coll 


on  us  to  help  you  select  the  motor  best  suited  to  your  job. 
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for  your 


REMOTE  CONTROLS 


use  S.S.  WHITE  Flexible  Shafts 


•  •  •  for  greater  reliability, 
added  economy,  extra  adaptability 

S.S.White  remote  control  flexible  shafts  satisfy  every 
need  for  easy  installation  and  smooth  dependable  serv¬ 
ice  in  all  types  of  electronic  equipment.  And  this  applies 
whether  the  distance  involved  is  a  few  inches  or  50  feet 


Especially  engineered  for  remote  control  service, 
S.S.White  flexible  shafts  require  no  alignment  or  adjust¬ 
ments.  They  give  you  all  the  freedom  you  need  in  locat¬ 
ing  coupled  parts  where  desired  to  conserve  space,  to 
simplify  assembly  and  servicing,  or  to  provide  more- 
convenient  operation.  With  proper  application  they’ll 
give  you  any  required  degree  of  sensitivity,  since  their 
design  and  construction  insures  minimum  ''backlash” 
in  either  direction  of  rotation. 


.GET  THE  FACTS! 

Bulletin  5008  has  essential  facts  and 
data  on  flexible  shafts  and  how  to  select 
and  apply  them.  Write  for  a  copy  today 


THE 


INDUSTRIAL  DIVISION 


•  ELECTRONIC 
DESIGN  ENGINEERS 

•  TECHNICAL  WRITERS 

•  DESIGN  DRAFTSMEN 

•  PHYSICISTS 

Wfestinghouse 

offers  you 

SECURITY  AND 
OPPORTUNITY 

EE's  and  ME’s  with  incr  3  years 
experience  ...  a  number  of  excellent 
positions  are  now  available  in  our 
Electronic  &  X-ray  and  Air-Arm 
Divisions  for  work  on: 


•  Broadcast  Transmitters 

•  Power  Line  farrier 
Communication  Equipment 

•  Railroad  Radio 

•  Radio  Frequency  Heating 

•  Medical  and  Industrial  X-ray 

•  Commercial  Radar 

•  Balancing  Equipment 

•  Military  Radar  (ship,  ground, 
airborne) 

•  Military  Transmitters 

•  Specialized  Electronic 
Equipment 

•  Eire  Control  Systems 

•  Automatic  Pilots 

•  Guided  Missiles 

Oiack  Th«u  Outstanding  Banalitt; 

Top  pay,  ideal  working  conditions, 
advancement  on  merit,  graduate 
study  opportunities,  employee 
scholarships,  paid  re-location  ex¬ 
penses,  Baltimore  location. 


cation  to:  Manager  of  Industrial 
Relations,  Westinghousc  Electric 
Corp.,  2519  Wilkens  .Ave.,  Balti¬ 
more  .3,  Md. 


you  CAN  BE  SURE. ..IF  rr^ 


DENTAL  MFCs  CO. 


Dept.  E,  10  East  40th  St.  Wfestin^house 

NEW  YORK  16,  N.  Y.  O 


Western  District  Office  *  Times  Building,  Long  Beach,  California 
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practical  imagination 


n  f<un( 


"welded"  assembly  makes  large  plastic  parts 

practical  and  economical 


Look  at  this  large,  laminated  plastic  part.  It  is  19"  long  with  two  concentric  diameters 
of  13'/2”  and  9'/2”  connected  by  a  flat  ring.  Think  of  the  cost  of  molds  for  making  such 
a  piece  and  then  consider  the  fact  that  only  a  few  such  parts  are  required.  The  cost 
would  be  prohibihve.  » 

It  is  on  problems  like  this  that  Conhnental-Diamond's  knowledge  of  plastics  and 
their  fabrication  pays  off  for  you.  C-D  engineers  took  two  Dilecto  tubes  of  the  required 
diameters  and  wall  thicknesses  and  then  cut  a  ring  from  a  sheet  of  Dilecto  to  just  fit 
the  O.D.  of  the  smaller  tube  and  the  I.D.  of  the  larger. 

These  three  parts  were  then  literally  "welded"  together  into  a  strong,  low  cost  part. 
The  materi^d  used  to  do  the  "welding"  is  one  of  the  compounds  developed  by  C-D  in 
their  vast  experience  of  fabricating  parts  of  Fibre,  Vulcoid,  Celoron,  Micabond,  Dilecto 
and  combinations  of  all  of  them. 

If  you  have  a  problem  —  or  a  standard  application  for  plastics,  it  will  pay  you  to 
check  with  your  nearest  C-D  office. 


^  ire.  .  PtO^^ 

PortneT  ^ 


DILECTO  (L«mia«t«<l  TharmoMHing  PUtUc) 
CELORON  (Mold«d  High-Slranylh  Plaatic) 
DIAMOND  riRRE  (VulcaniMd  Fibra) 
VULCOID  (Ratio  Imptagnatad  Pibia) 
MICABOND  (Bondad  Mica  SpUttmga) 


BRANCH  OFFICES  NEW  YORK  17  •  CLEVELAND  14  •  CHICAGO  11  •  SPARTANBURG  S  C  •  SALES  OFFICES  IN  PRINCIPAL  CITIES 

WEST  COAST  REPRESENTATIVE;  MARWOOD  LTD  .  SAN  FRANCISCO  3  •  IN  CANADA  DIAMOND  STATE  FIBRE  CO  OF  CANADA,  LTD  ,  TORONTO  8 
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BALLANTINE 

STILL  THE  FINEST 

in 

ELECTRONIC  VOLTMETERS 


Ballantine  pioneered  circuitry  and  manufacturing 
integrity  assures  the  maximum  *in 

SENSITIVITY  •  ACCURACY  •  STABILITY 


•  All  models  have  a  single  easy- 
to-read  logarithmic  voltage 
scale  and  a  uniform  DB  scale. 

•  The  logarithmic  scale  assures 
the  same  accuracy  at  all 
p>oints  on  the  scale. 

•  Multipliers,  decade  amplifiers 
and  shunts  also  available  to 
extend  range  and  usefulness 
of  voltmeters. 

•  Each  model  may  also  be  used 
as  a  wide-band  amplifier. 


MODEL 

FREQUENCY  RANGE 

VOLTAGE  RANGE 

INPUT  IMPEDANCE 

ACCURACY 

PRICE 

300 

10  to  150,000  CYcloi 

1  millivott  to 

100  voht 

1  2  mtg  shwntod 
by  30  mmfdt. 

2%  wp  tolOOKC 

3%  obovo  too  KC 

S210. 

302B 

Bon«ry 

Op«rat«d 

2  to  1 50,000  cyclot 

100  microvoitt  to 

100  volts 

2  mogs.  shwntod  by 

6  mmfdt-  on  high 
rongosond  15mmfds 
on  low  rangot 

3%  from 

5  to  100,000  cyclos; 
5%  oltowhoro 

$225 

304 

30  cyclos  to 

5  5  m«oacycl«» 

1  millivolt  to  too 
volts  oxcopt  bolow 

5  K  C  whoro  max 
rongo  it  1  volt 

1  mog.  shwntod  by 

9  mmfdt.  on  low 
rongot  4  mmfdt.  on 
hi  ghost  rongo 

3%  oxcopt  5%  for 
froqwoncios  wndor 
100  cyclos  and  ovor 

3  mogocyclot  ond 
for  voltogos  ovor  1 
volt 

$235. 

305 

Mooigrot  pook  vol« 
wot  of  pwltot  Of 
short  OS  3  micro- 
tocondt  witho  ropo- 
tit»on  rote  ot  low  ot 
20  por  toe.  Also 
mootwrot  pook  voU 
wot  for  sino  wovot 
from  10  to  150,000 

cpt. 

1  millivolt  to  1000 
volts  Fook  to  Fook 

Somo  ot 

Modol 302B 

3%  on  sino  wovot 
5%  on  pwltot 

$280. 

310A 

10  cycloi  to 

2  mogocyclos 

100  microvolts  to 

100  volts 

Modal  302 1 

3%  bolow  1  MC 
5%  obovo  1  MC 

S23S. 

Forjurlher  information,  write  for  catalog. 
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BALLANTIl  LABORATORIES,  IE 

’  ■  i  100  FANNY  ROAD.  BOONTON  NEW  JERSEY  !  ? 
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(continued; 


FIG.  3 — R»tolution  of  gaging  station 


v/cm  under  a  low-intensity  x-ray 
source,  an  output  current  of  the 
order  of  hundreds  of  microamperes 
is  obtained.  No  other  device  is 
know  that  will  respond  in  this 
manner  to  x-radiation. 

Physically  the  crystals  may  have 
an  effective  area  in  the  order  of  a 
few  square  millimeters.  It  has  been 
found  that  the  natural  amplification 
occurs  over  a  distance  of  a  few 
atomic  spacings,  therefore,  the 
crystals  may  be  reduced  to  what 
practically  is  the  size  of  a  pin  head 
and  yet  retain  this  amplification. 

Over  the  intensity  range  en¬ 
countered  in  this  application,  the 
output  current  is  linear  with  in¬ 
tensity.  Crystals  are  usually  oper¬ 
ated  with  a  potential  gradient  such 
that  a  current  of  less  than  100  mi¬ 
croamperes  is  obtained  under  oper¬ 
ating  conditions.  This  value  of 
crystal  current  has  been  selected 
to  assure  that  the  crystal  is  not 
called  upon  to  handle  more  power 
than  10  milliwatts  per  mm’  of 
crystal  volume.  It  has  been  found 
experimentally  that  this  power 
limit  is  a  safe  one  for  crystal  oper¬ 
ation. 

When  the  crystals  are  proi)erly 
proces.sed  there  appears  to  be  no 
change  in  crystal  characteristics 
with  u.se.  This  is  to  be  expected  as 
no  apparent  physical  change  may 
be  seen  in  the  crystals  following 
prolonged  irradiation. 

Liquid-Level  Deteeting 

The  crystals,  becau.se  of  their 
small  physical  dimensions,  permit 


MKhonlcal  drawinq  o<  th.  setup  ut.d 
with  level  qaqinq 
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another .  first  from  du  mont; 

the  tube  that  is  always  in  focus 


...the  tube  that  needs  no 
'  focusing  circuits  or  components 

...the  tube  that  replaces  either 
electromagnetic-  or  electrostatic-focusing  tubes 
...the  tube  the  whole  industry  has 


wished  for. ..the  . .. 
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★  These  miniature  units  actually  require 
a  space  less  than  lyg"  x  x  Vi”,  yet 
the  sturdy  design  contributes  to  long  life. 

A  Steatite  base  provides  dimensional 
stability  while  mounting  is  accomplished 
thru  a  Bakelite  bracket  which  furnishes 
complete  insulation  as  well  as  elimination 
of  pressure  on  the  ceramic  member.  F.lec- 
trolytic  silver  contacts  insure  best  con¬ 
ductivity  and  longer  operation.  Stable  ad¬ 
justment  is  provided  for  by  tbe  clincb- 
type  bracket  which  holds  the  adjustment 
screw.  Contact  rating  is  KM)  watts  115-2.10 
volts  ac. 

Of  course  the  I'lanet  line  includes  many 
other  Timing  and  Thermostat  units.  Why 
not  investigate  the  vast  line  of  miniature 
and  sub-miniature  designs  available.  State 
application  or  requirements  when  writing. 


IRON  CORES 


^  Where  it’s  a  matter  of  protecting  a  maker’s 
reputation  for  quality  performance  ...  of 
\  unquestioned  dep)endability  on  the  battle- 
^  field  or  in  the  community — engineers  don’t 
V  gamble.  They  specify  precision-made,  per- 
vY  formance-tested  cores  by  MOLDITE. 


417  MARKET  STREET 

NEWARK  $,  NEW  JERSEY 

If  your  problem  is  Hea/  Control 
your  solution  is  VlantI— 
Precision  Thermostats  &  Thermal  Timers 
Exclusively  Since  1931 


Samples  promptly 
submitted  upon  request 
for  design,  pre-production, 
and  test  purposes 

SEND  FOR  CATALOG  110 


1410  Chestnut  Ave.,  Hillside  5,  N.  J, 


^YOUR  TRANSFORMERS 

ON  A  **PROVE-IT-FIRST”  BASIS 


It’s  a  good  feeling,  when  you  order  a  quantity  of 
GRAMER  Transformers,  to  know  that  each  unit  is 
physically  and  electrically  in  keeping  with  your  speci¬ 
fications.  This  is  usually  achieved  by  first  arranging  for 
a  production  sample  GRAMER  Transformer  (hermeti¬ 
cally  sealed  to  MIL-T-27  Government  specifications, 
or  one  of  open  type  construction).  Such  procedure  per¬ 
mits  putting  your  GRAMER  production  sample  to  any 
test  in  your  electrical  equipment.  Precision  manufactur¬ 
ing  assures  physical  and  electrical  correctness,  uniform¬ 
ity  for  easy  assembly  and  substantial  savings  on  your 
quantity  orders. 


PlATi  TRANSFOtMl*  SHOWN 
(I  I*  r)  WITH  rOWt*.  FIlAMfNT, 
CHOKI.  ORIVH,  FIlAMiNT  ANO 
SMAUH  PI  ATI  TRANSPOIMHS 
All  SUIIT  TO  MIl-T-ar  SPKIPICA- 
TIONS  HIIMITICAllV  SIAIID 


(J  PRESIDENT  ^ 


POWd  TIANSFOIMEI 
SHOWS  CONSTRUCTION 
lEFORE  PUTTING  IN 
STEEl  CASE.  lUIlT 
TO  Mil  SPECIFICATIONS. 


Ofia  good  Turn — or  a  Million 


FILAMENT 

AUDIO 

TRANSFORMERS 

• 

FILTER  REACTORS 

• 

ISOLATION-STEP-UP 

STEP-DOWN 

TRANSFORMERS 

• 

WINDINGS 


GRAMER 


TRANSFORMER 

CORPORATION 

U12-L  N.  PULASKI  ROAD  •  CHICAGO  3«.  ILLINOIS 


SEND  YOUR 
B/P 

SPECIFICATIONS 
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150  volts 
60  CYCLES 


jil  ^  can  old  age 

2  «  .  I  »* 

0%  j  cripple  your 
important  drawings? 


Not  if  you  put  them  on  Arkwright  Tracing  Cloth.  Arkwright 
Cloth  is  the  best  insurance  you  can  get  that  your  drawings 
will  never  become  brittle  or  opaque  with  age  —  never  get  paper* 
frayed  around  the  edges  to  spoil  your  work. 

Arkwright's  extra  quality  shows  right  from  the  start.  You 
can  re-ink  clean,  razor-sharp  lines  on  Arkwright  Tracing 
Cloth  over  the  heaviest  erasures  without  feathering  or  “blobbing”. 
And  you  can  get  clean,  clear  blueprints  —  if  you  need  to  — 
for  years  and  years  to  come. 

All  good  reasons  for  you  to 
remember:  if  a  drawing  is  worth 
saving,  put  it  on  Arkwright 
Tracing  Cloth.  Write  for  samples 
now  to  Arkwright  Finishing 
Co.,  Industrial  Trust  Bldg., 

Providence,  R.  I. 


AMERICA’S  standard/  FO^j[>V 


FIG.  4 — Detecting  assembly  of  eight 

crystals  mounted  on  ii-in.  centers 

high  degrees  of  precision  in  gaging 
applications.  As  may  be  seen  by 
i  reference  to  Fig.  3,  it  is  relatively 
!  easy  to  detect  the  level  of  the  liquid 
!  within  ±  A  in.  of  a  base  line.  Be¬ 
cause  such  a  large  change  in  crystal 
current  is  obtained  as  the  liquid 
level  changes,  the  need  for  regu¬ 
lation  of  the  x-ray  source  is  mini¬ 
mized. 

The  gage  described  in  this  paper 
was  designed  to  indicate  the  level 
in  J-in.  steps  over  a  1-in  distance. 
Figure  4  shows  the  detecting  as¬ 
sembly  consisting  of  eight  crystals 
mounted  on  4-in.  centers.  This 
head  is  mounted  with  tantalum 
strips  between  the  crystals  to  re¬ 
move  any  scattered  radiation  and 
thus  increase  the  resolution  of  the 
I  head. 

The  output  of  each  crystal  in  the 
>  head  is  fed  to  a  channel  amplifier 
I  consisting  of  a  triode  and  thyratron 
'  stage  as  shown  in  Fig.  5.  Here 
j  again  is  illustrated  the  advantage 
of  using  the  crystals  having  high 
.sensitivity  as  the  instrumentation 
is  extremely  simple. 

The  relay  contacts  for  each  crys¬ 
tal  channel  are  used  to  control  the 
filling  operation  to  a  selected  height 
or  to  furnish  signals  to  operate 
ejection  mechanisms  when  previ¬ 
ously  filled  containers  are  in.spected ; 


FIG.  S — Circuit  oi  an  inspecting  station 
lor  gage 
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•  American  Lava  Corporation  ha$  tho  tkill  ond  oquipmont  and  tho 
oxporionco  roquirod  to  produce  PRECISION  molal-coramic  combinations. 


AMERICAN  lAVA  CORPORATION 


orriciti  MIflOrOllTAN  AtlAi  tr*«A  $f.,  Newark,  N.  J.,  Miickall  2-ll5t  •  CHICAGO,  2>(  Natik  laSalla  St.,  Caalral  4-1721 
rHIlAOIlfNIA,  1444  Narik  IraaA  St.,  Slataatai  4.2422  •  SOS  ANOfliS.  232  Saalk  Hill  St.,  Mataal  4074 

NSW  INOIANO,  1374  Maiiackatatti  A. a.,  CaatktiOia,  Matt.,  KlrklaaO  7-4440  •  ST.  lOUIS,  1123  Watklaataa  Aaa.,  OatllalO  4434 


AliiAwaAt  tH  AMlal  caroaiKt 
ch^ad  by  contoar  protador. 


1 


DO  YOU  MAKE 


If  SO,  you’ll  be  well  repaid  by  getting  the 
facts  on  a  special  group  of  Pure  Ferric 
Oxides,  developed  by  Williams  and  manu¬ 
factured  especially  for  this  purpose. 

Williams  Ferric  Oxides  analyze  better  than 
99^0  FejOj.  They  contain  a  minimum  of 
impurities.  They  are  available  in  a  broad 
range  of  particle  sizes  and  shapes.  Among 
them,  we’re  certain  you’ll  find  one  that’s 
"just  right”  for  your  requirements.  The 
proper  application  of  Ferric  Oxides  to  the 
manufacture  of  Ferrites  is  our  specialty.  So 
write  today,  stating  your  requirements. 
We’ll  gladly  send  samples  for  test.  Chances 
are  good  that  our  Ferric  Oxide  "Know 
How”  can  save  you  considerable  time  and 
money.  Address  Department  25,  C.  K. 
Williams  &  Co.,  Easton,  Pennsylvania. 


pirnn 


C.  K.  WILLIAMS  &  CO. 

Easton,  Pa.  •  East  St.  Louis,  Ml.  •  Emeryville,  Cal. 


Kenvon 

TRANSFORMERS 

For  All 

ARMY 

NAVY 

SPECIFICATIONS 


There's  a  Kenyon  quality 
tranefornier  to  meet  almont 
any  ntandarfl  or  Hperial 
appliration. 

H.tU.tK 

HRO.tIN'.tKT 

ATO.MIt'  K.TKRt^Y 
KQI  IP.MKAT 
NPKt'l.tL  M.tt  HIAKRl' 
ATTO.Vf  ATIC  ('0.>'TR0L.S 

KXPERI.VIKAT.tl. 

i.aror.%t4»rii<:m 

For  fall  details— 
Fontaet  Keapoa  fodap 


Kenvon 

Transformer  Co.,  Inc. 

840  Barry  St.  New  York  59,  N.  Y. 
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14,000  to  17,500  MC  at  300  VOLTS 


Type  SRU-55  is  a  low-voltage, 
reflex  klystron  oscillator  with  radio 
frequency  output  of  1 5  to  60  milli¬ 
watts.  operating  over  the  frequency 
range  of  1 4.0(K)  to  1 7..S00  me.  This 
Sperry  tube  can  be  used  as  a  local 
oscillator  for  microwave  receivers 
or  as  a  bench  oscillator  in  the 
measurements  laboratory. 

Operating  at  a  frequency  of  1 6.(KK) 
me  with  a  beam  voltage  of  300 
volts,  this  tube  provides  25  milli¬ 
watts  of  output  power.  Under  these 
conditions  the  modulation  sensitiv¬ 
ity  is  approximately  1.3  megacycles 


per  volt. The  electronie  tuning  range 
measured  between  3  db  points  is  75 
megacycles  per  second. 

Physical  characteristics  of  Sperry 
Type  SRU-55  are;  sveight.  314  oz. 
—  height.  3  I  16"  —  mounting, 
standard  «Ktal  S-pin  six'ket  (in  any 
ptisition).  The  r-f  connection  is  a 
standard  110-41^^  U  fitting  for 
0.702"  X  0.301"  waveguide.  Its 
cathode  is  of  the  oxide  coated, 
unipotential  type.  For  ambient  tem¬ 
peratures  below  70°C.  only  free 
convection  c»x>ling  is  required.  The 
tuning  adjustment  on  this  tube  is 


driven  by  a  ’4"  shaft  containing  a 
screwdriver  slot. 

For  additional  information  on  Type 
SRU-55  and  other  Sperry  Klystrons, 
write  our  Special  Electronics  Depart¬ 
ment. 


MODEL  SRU 

55 

OINIRAL  CHARACTERISTICS  1 

trt  if.  fiance 

(tnech.  lulling;) 

/7.5iK)  nu\ 

Heiiter  Voltave  liw  or  ilci 

1 . 

Healer  Current 

0.6  tunp. 

1  MAXIMUM  RATINGS  1 

Heani  I  Oltuuf 

350  1 . 

Heain  Current 

35  ina. 

Relieetor  1  ollafte 

0  to  —350  V. 

Healer-C  ulhoJe  1  ollune 

(peak) 

45  V. 

S  Y 


GmscoPE  COM  pm 
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'made  by 
^  engineers 
toi::  engineers' 


FIG.  6 — Control  oquipmoni  ior  Uquid- 
loTol  gaqlnq.  Control  box  on  right  ho* 
oight  pushbuttons  ior  ths  diiisrsnt  IstsIs 
oi  iill  dosirsd 

i 

this  is  best  explained  by  refer¬ 
ences  to  Fig.  6.  Here  the  control 
box  is  seen  to  have  eight  push-but¬ 
ton  stations  adjacent  to  indicator 
lamps.  The  height  of  liquid  in  the 
ve.ssel  being  gaged  is  continuously 
indicated  on  the  front  panel  by 
the  illumination  of  the  indicator 
lamps.  In  a  filling  operation,  the 
push  button  corresponding  to  the 
level  of  fill  desired  is  depressed. 
When  this  level  is  reached,  a  signal 
is  available  which  will  terminate  the 
filling  process. 

To  inspect  previously  filled  ves¬ 
sels,  the  acceptable  filled  range  is 
determined  and  the  two  push-but¬ 
ton  stations  at  the  limits  of  accept¬ 
ability  are  depressed.  As  the  ves¬ 
sels  pass  for  inspection,  tho.se  fall¬ 
ing  out  of  the  acceptable  limits  will 
be  marked  or  rejected. 

The  size  ve.ssel  that  may  be  in¬ 
spected  or  filled  by  this  gage  is 
;  determined  by  the  x-ray  generator 
i  used.  Generally  speaking,  for  thick- 
j  nesses  of  vessel  wall  up  to  i  in.  of 
j  steel  or  its  radiographic  equivalent, 

I  an  x-ray  generator  which  runs  at 
I  100  kvp  is  needed.  For  wall  thick¬ 
nesses  up  to  i  in.  of  steel  or  its  ra- 
;  diographic  equivalent,  an  x-ray  gen- 
!  erator  capable  of  running  to  250 
kvp  should  be  u.sed.  Should  ves¬ 
sels  having  a  thicker  wall  be  in¬ 
spected,  a  generator  having  more 
penetration  will  be  needed. 

As  constructed,  the  gage  is  a  ver- 
j  satile,  rugged  instrument  that 
satisfies  a  long  standing  need  for 
a  precise  method  of  determining 
I  level  in  remote  locations  or  Ioc.m- 


(continued) 
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FLAME  RESISTANT 
HEAT  RESISTANT 
HIGH  INSULATION 
RESISTANCE 
EASY  STRIPPING 
HIGH  DIELECTRIC 
FACILITATES 
POSITIVE  SOLDERING 

Also 

is  not  affoctod  by  tbo 
boat  of  improfnatioa . . . 
making  it  an  Moat  ariro 
far  ato  in  connoction 
nitb  cab  and  trans- 
formor  loads 


No  “Nicking"  problem  in  using  this 
proven  wire.  Not  being  on  extruded 
plostic,  its  diameter  uniformity  con  be 
absolutely  guaranteed.  This  eliminates 
nicking  of  conductors  and  constant  re¬ 
setting  of  blades  in  the  cutting  process. 
Avoiloble  in  oil  sizes,  solid  and 
stranded,  in  over  200  color  combina¬ 
tions  .  .  .  "NOFLAME-COR"  assures 
maximum  output  and  minimum  rejects. 


No  "blobbing"  of  insulations  undar  soldaring  heof,  becouse 
"NOFLAME-COR"  is  NOT  an  axtrudad  plastic.  Production  executives 
specify  if  os  the  most  efficient  heat-resistant  wire  yet 
developed.  Save  time,  money  and  assembling  headaches.  Investigate! 


CORNISH  WIRE  COMPANY,  me. 

50  Church  Street,  New  York  I N.  Y. 

- Branch  Offices - - - - 

PHILADELPHIA  BRIDGEPORT  CLEVELAND  CINCINNATI  CHICAGO 
DETROIT  MINNEAPOLIS  ST  LOUIS  ATLANTA 
DALLAS  DENVER  LOS  ANGELES  SAN  FRANCISCO  SEATTLE 

lmiif.Hiimiiii'MiiiAiiiiui.iHfnififrKi!iMiiuiiNiuniiHmTii'«di]ii.iiHl 
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Problem  • 

Your  present  DC  source  gives  you 


Whot  you  require  is 


Ranger 


Solution  • 

ServnMn  NOBATRONS  provid*  r*gulat«d  DC  vohaga, 
■tabilizvd  against  LOAD  changat  as  wall  as  LINE 
fliKtwations.  A  wida  rang#  of  standard  modols  arc 
ovoilabla  in  copocitios  from  7  to  200  VDC,  5  to  350 
amps. 


Nohotwn  RANOBtS  era  cowHnooMsty  d^uolabla  ovaH 


COMMON  NOBATRON  SPECIFICATIONS 


iHpul  Voltaa*  S5-130  VAC,  HnfU  4,  SO-M  -o'  miita 

raits*  208/1  IS,  3a,  4-wira,  wy«. 


0«t^  Volta a»  AdjuttoMo  ±  lOSS  wHA  ratod  accoracy,  — 1$% 

taaa«  with  lootor  attwracy. 


tofidatloii  accaracy  ±  0.3%  (roai  1/10  ta  fvH  load. 
Kopla  ythago  IH  RMS.  Tiaw  caaotaat  0.2  Mcaadt. 
*Ra«.  U.  S.  Rat.  Oft.  by  Saraatan  A  Ca.,  lac. 


of  ±.  0.25%.  Othor  apadfkatiom  ora  IdawMcal  to 
riioto  of  Hio  stowdowl  NOBATRONS. 

Standard  modoli  wMi  odi«Nlablo  ootpots  of  3>S0VDC, 
3-135VDC,  200-900VDC. 


vVrVW  Bwv  TiMi  luev^wiew^sue  vei  v^^wwvvw#  iww* 

tron>Rangor»v  smU  othor  Soronson  l^roakt 
products. 


Sorenson  A  Company,  Inc. 


375  Fairfield  Ave.,  Stamford,  Connecticut 


MANUFACTURING  CO. 

3949  W.  SchubTt  Av.,  Chicago  47  i 


MODEL  539-A 


Ssliecmllt/  (;>1ccu!iaie 


TRAHSFORMER  CANS 


STOCKED  IN  STANDARD  SIZES 


$#•  th«  Mod9l  539-A  of  your  jobbors  or 
wrift  for  additional  information  todayl 


7^  HICKOK  ELECTRICAL 
INSTRUMENT  COMPANY 


10527  Dupont  Avt.,  Ciovelond  t,  Ohio 


•  Dynamic  Mutual  Conduclanco  .  •  • 

Reading  in  Micromhot. 

•  Permit!  choice  of  3  A.C.  signals,  .25, 
.5,  and  2.5  volts. 

e  Vernier  adjustment  permits  accurate 
setting  of  grid  voltoge. 

•  Optional  self-bias  arrangement. 

•  Provision  for  insertion  of  plate  milli- 
ammeter  for  measuring  plote  current. 

•  Seporate  A.C.  meter  measures  line 
voltage  at  all  times. 

•  D.C.  grid  bias  and  O.C.  plote  and 
screen  voltages. 

e  Tube  life  and  gas  test. 

•  Separate  voltmeter  meosures  grid 
bios. 

•  Tests  all  tubes  normolly  encountered 
in  oil  phases  of  electronic  work. 

•  Designed  with  professional  occurocy 
for  engineers  and  engineering  tech¬ 
nicians. 


We  can  save  you  die  costs  on  all  stock  size  transformer  cans, 
and  will  make  IMMEDIATE  DELIVERY.  A  full  range  of  sizes  are 
available  with  or  without  covers.  List  of  stock  sizes  and  prints 
furnished  on  request. 


SPECIAL  SHAPES  AND  SIZES 

We  are  also  equipped  to  fabricate  special  sizes  and  shapes  (round, 
square  and  rectangular)  to  your  own  specifications.  Tell  us  your  trans¬ 
former  can  requirements  and  we  will  be  glad  to  submit  estimates. 
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Craft  Transformer  Cans  are 
drawn  in  one  piece. 


On.  pioco  drawn 
transformer  cans  wHh 
or  without  covers 


ews 


News  of  General  Electric  Laminated  Plastics  that  can  be  of  intportance  to  your  business. 


You  can  put  your  confidence  in 

GENERAL  0  ELECTRIC 


G.E.’S  ULTRAMODERN  OHIO 
PLANT  SCENE  OF  LATEST 
LAMINATING  TECHNIQUES 


The  General  Electric  Laminated  Plastics  Plant  a.  Coshocton, 
Ohio  The  latest  techniques  for  prixliiclng  laminated  plastics 
arc  employed  at  this  ultramixlem,  Vi -million-square-foot 
G-E  plant. 


Strict  quality  control,  continuous  research  and  rntxlcm 
manufacturing  mcthixls— at  one  of  the  country's  newest 
and  largest  laminating  plants— combine  to  give  you 
top  value  in  G-fi  Laminated  Plastics. 

Y ou  can  depend  on  the  complete  General  Electric 
service,  including  assistance  in  engineering,  design 
and  prixluct  development  to  supply  you  with 
laminates  having  exactly  the  right  electrical, 
chemical  and  physical  properties,  /-or  full 
information,  write  Section  1^-5,  Chemical  Division, 
General  Electric  Company,  Pittsfield,  Mass.  (Also, 
send  ten  cents  for  the  new'  G-E  Laminates 
Comparator— a  quick,  easy  reference  to  grades, 
characteristics  and  uses  of  laminated  materials.) 


frtsMi  .  .  .  frttits  •  •  .  fftfm 
iiMTi  Sizt  .  .Iff  Silt  .  .  .  Gionl  Silt 


I4ort- 


Ail  CMAUMaf  rrdKh  ANlitir  tl  liAnHW  friAt  tnatiA  Mtt- 
tMt  i*  riiii  iNctft  b«r. 
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TUBES  AT  WORK 


tions  where  the  nature  of  the  fill 
makes  it  hazardous  for  personnel. 
It  is  accurate,  fa.st  in  response  and 
entirely  automatic  in  operation. 

Grateful  acknowledKement  is 
made  to  D.  Cameli  and  J.  Howell  of 
the  Engineering  Laboratory  for 
their  valuable  assistance  in  the 
construction  and  testing  of  the 
gage. 
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Gated'Beaiii  Mixer 


By  S.  Rubin  and  G.  E.  Boggs 

Central  Fadio  Propagation  Lahoratory 
.Yafional  Bureau  of  Standards 
Wa^hingtoAt  D.  C. 


MIDOH  lATCHINO 
REIAY 


The  problem  of  isolation  between 
the  signal  and  oscillator  circuits  in 
a  mixer  is  often  of  serious  propor¬ 
tions  for  many  high-frequency  ap¬ 
plications.  The  gated-beam  tube  as 
exemplified  by  the  6BN6  may  be 
.satisfactorily  u.sed  as  a  mixer  and 
results  in  improved  signal  circuit 
i.solation. 

With  the  usual  mixer  configura¬ 
tions  and  a  high  impedance  in  the 
signal  grid  circuit,  a  voltage  of  os¬ 
cillator  frequency  on  the  signal  grid 
may  well  cause  grid-current  flow. 
This  will  of  course  alter  the  tube 
characteristics.  In  addition,  the  os¬ 
cillator  voltage  present  in  the  sig¬ 
nal  circuit  may  assist  in  the  switch¬ 
ing  or  modulating  of  the  tube  and 
may  change  the  shape  of  the  switch¬ 
ing  function.  If  the  signal  circuit 
is  returned  through  the  avc  bus, 
the  oscillator  voltage  appearing  on 
the  signal  grid  may  bias  this  grid 
thus  reducing  the  conversion  trans¬ 
conductance. 

In  practice  the  problems  aris¬ 
ing  from  poor  isolation  between 
the  signal  and  oscillator  circuits  are 
frequently  met  by  maintaining  a 
low  impedance  in  the  signal  grid 
circuit.  Unfortunately,  this  is  a 
poor  solution,  since  it  may  dras¬ 
tically  reduce  the  gain  ahead  of  the 
mixer. 

In  tubes  where  the  signal  is  in¬ 
jected  on  one  grid  and  the  oscillator 
on  another,  the  coupling  ladween 


VOITAOE 


Because  all  Leach  Relays  are  quality 
engineered  for  dependable  duty... 
they  are  specified  first  by  leading 
manufacturers  of  industrial  equip¬ 
ment  of  all  types.  If  your  equipment 
demands  relays  that  are  first  and 
foremost,  more  dependable  and 
longer  lasting,  specify  Leach  Relays 
. . .  they’re  more  dependable . . .  per¬ 
formance  proves  it.  Whatever  your 
relay  control  problem ...  it’s  a  chal¬ 
lenge  to  Leach.  Illustrated  are  but  a 
few  of  the  wide  selection  Leach 
provides  industry,  as  standard 
equipment. 


RflAYS  SHOWN  ABOVE  CAN  BE  SUPPIIED  WITH  VAKIOUS 
CONTACT  AKRANGEMENTS.  WRITE  FOR  DETAILS. 

KTta.  CONTROU  THROUGH  BEHtR  RELAYS 


V  CilCUIT 


5flS  AVALON  BOULEVARD,  LOS  ANGELES  3.  CALIFORNIA 
RaprwMiNitivM  in  Principal  CillM  of  U.  S.  and  Canada 


October.  / 95 J  — ELECTRONICS 


THERMOCOUPLE 


STRAIN  AND  flRANI  GAUGES 


IONIZATION  GAUGE 


OF  AMERICAN  D.  C.  AMPLIFIER  . . . 
WITH  THE  MICROSEN  BALANCE  .  .  . 

CREATES  NEW  APPROACHES  FOR  RESEARCH 
AND  PROCESS  DEVELOPMENT 


MOTOt 


The  American  D.  C.  Amplifier  —  a  new,  unique  electro 
mechanical  feedback  amplifier  —  assures  stable,  accurate 
D.  C.  amplification  so  vital  in  engineering  and  process 
research. 

The  heart  of  this  precision  instrument  is  the  power- 
actuated  Microsen  Balance,  a  unit  extremely  sensitive 
to  low  power  input  —  insensitive  to  line  voltage  varia¬ 
tions.  It  maintains  continuous  equilibrium  between  the 
forces  created  by  the  input  current  and  those  resulting 
from  the  output  current.  Consequently,  the  result  is  pre¬ 
cision  D.C.  amplification. 

The  American  D.  C.  Amplifier  is  highly  versatile.  Some 
fields  of  measurement  in  which  it  is  applied  are:  elec¬ 
tronics,  electrical  bridges,  electrolysis,  gas  analysis,  pho¬ 
tometry,  and  thermometry.  It  has  been  used  with  Pirani 
gauges,  photocells,  and  ionization  gauges.  Standard  units 
include  Voltage,  Current,  and  Potentiometer  Amplifiers, 
D.  C.  Converters  and  D.  C.  Transformers. 


KCOtDH 


MANNING,  MAXWELL  &  MOODE.  INC 
250  East  AAoin  StrMt,  Stratford,  Connocticut 
G  Ploaso  »«nd  m«  American  D.  C.  Amplifier  bulletin. 
G  Application  ipecificotioni  and  or  specific  queries 
attached. 


COMPANY 


The  American  D.  C.  Amplifier  is  low  in 
cost,  easy  to  operate,  compact,  portable. 
Special  designs  can  be  engineered,  if 
specific  details  are  supplied.  Mail  the 
coupon  for  complete  details. 


ADDRESS 


STATE. 


CITY  ZONE 


A  product  of  MANNING,  MAXWELL  &  MOORE,  INC.  STRATFORD,  Connecticut 


MAKERS  OF  AMERICAN'  INDUSTRIAL  INSTRUMENTS,  'HANCOCK'  VALVES.  ASHCROFT  GAUGES.  CONSOLIDATED' 
SAFHY  AND  RELIEF  VALVES.  lUILDERS  OF  SHAW-tOX"  CRANES,  lUDGIT  AND  LOAD  LIFTER 
HOISTS  AND  OTHER  LIFTING  SPECIALTIES. 
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GEO.  STEVENS 


MORE  ULU.JlLVLilJ  COIL  WINDING 
EQUIPMENT  IS  IN  USE  THAN  ALL 
OTHER  MAKES  COMBINED! 


•  MORE  OUTPUT  . . .  LOWER 
COSTS  .  .  .  from  EXCLUSIVE  SPEED 
FEATURE.  Universal  motors  permit 
variable  speeds  without  changing 
belts  and  pulleys.  Coil  design  per¬ 
mitting,  speeds  as  high  as  7500 
RPM  are  not  uncommon. 

•  PORTABILITY.  Conveniently  car¬ 
ried  from  place  to  place.  Machines 
come  mounted  on  bases  to  constitute 
one  complete  unit. 

•  MUCH  LOWER  ORIGINAL 
COST.  The  same  investment  buys 
more  GEO.  STEVENS  machines  than 
any  other  coil  winding  machines. 

•  LONG  LIFE.  Most  of  the  original 


GEO.  STEVB^S  machines  bought  14 
years  ago  are  still  operating  daily 
at  full  capacity. 

•  MUCH  FASTER  CHANGING  OP 
SET-UPS  than  any  other  general 
purpose  coil  winding  machine. 
Quickly  changed  gears  and  cams 
save  time  between  jobs. 

e  VERY  LOW  MAINTENANCE. 
Replacement  parts  are  inexpensive, 
can  be  replaced  in  minutes,  and  are 
stocked  for  “same  day"  shipment, 
thus  saving  valuable  production  time. 

•  EASIEST  TO  OPERAn.  In  one 
hour,  any  girl  can  learn  to  operate 
a  GEO.  STEVENS  machine. 


2^ 


PHYSICISTS 


niHE  Aatophydcs  &  Atomic  Enoiey 
Raioaich  Division  oi  North  Ameri¬ 
can  Aviation.  Inc.  oilers  unparalleled 
opportunihes  in  Research.  Development 
Design  and  Test  work  in  the  fields  oi 
Long  Ronge  Guided  Missiles.  Automatic 
Flight  and  Fire  Control  Equipment  and 
Atomic  Energy.  WsU-qualiiied  engl- 
neers.  designers  and  physicists  urgently 
needed  for  all  phases  oi  work  in 

Supersonic  Aerodynamics. 

Preliminary  Design  &  Analy^. 

Electronics. 

Electro-Mechonlcol  Devices, 
Instrumentation. 

FUght  Test 

Navigation  Equipment 


Transformer  winder  Model  37S  multiple  winds  power,  audio,  automotive,  fluor¬ 
escent  ballast  and  similar  t>pes  of  coils.  Winds  wire  from  No.  18  B&S  to  46  B&S 
up  to  9"  O.D.  Maximum  economy  is  possible  by  using  mandrels  up  to  }0"  long. 
Thirty  or  more  coils  may  be  wound  at  one  time.  All  turns  are  accurately  registered 
by  Model  50  or  51  6'  full  vision  clock  face  Dial  Counter.  Set-ups  can  be  changed 
in  less  than  5  minutes.  A  gear  chart  is  furnished  to  quickly  determine  wire  spacing. 

No  loss  of  turns  (an  exclusive  feature)  and  accurate  margins  are  assured  by  a 
screw  teed  traverse  and  an  electrically  controlled  clutch.  Highly  polished  wire  guide 
rollers  are  ball  bearing  mounted  for  free  running.  Traverse  is  quickly  adjusted  from 
Vlfl"  to  6". 

Paper  feed: — A  tilting  table  for  pre-cut  paper  is  furnished  making  paper  feed 
simple  and  fast,  or  a  new  roll  paper  feed  for  extra  economy  is  available  at  a  small 
additional  cost. 

Motor  equipment: — Variable  speed,  uniform  torque  1/2  H.P.  motor  with  foot 
treadle  control. 

Tension  equipment: — 12  T-1  tensions  and  sptxil  rack.  Tensions  will  handle  6’ 
spcxils. 

Mounting: — Ground  steel  channel  base  ensures  rigidity  and  permanent  align¬ 
ment.  Machine  is  shipped  mounted  on  bench  ready  for  use. 


Rockat  Motors, 
Propnlston  Systsma, 
Thstmodynamica. 
Aiifroms  Design. 
Stress  &  Structures. 


Salaries  Commensurate  with 
training  &  experience. 

Excellent  working  conditions. 
Finest  iadlities  and  equipment. 
Outstanding  opportuniUes 
for  advancement 

Write  now  —  Give  complete  resama  ol 
education,  backgronnd  ond  experlooc* 


There  li  a  GEO.  STEVENS  machine  for  every  ceil  winding  need.  Machines  that  wind  ANY 
kind  of  ceil  ore  available  for  laboratory  or  production  line.  .  .  .  Send  in  a  sample  of  your 
coil  or  a  print  to  determine  which  model  best  fits  your  needs.  Special  designs  can  be  made 
for  special  applications.  Write  for  further  information  today. 


0/  t/UatAeteeA 


4022  No.  teesrs  Ave.,  Chlcoeo  20,  lllisol: 

■eiph  K.  leM 

Itt)  W.  etk  StTIoi  Aesoles  4,  Callfenia 
1.  A.  Stott  A  Co. 

t2l3  W.  3rd  St..  Cleveland  13,  Okie 


STEVENS 


PERSONNEL  DEPT. 
AEROPHYSICS  t  ATOMIC  ENERGY 
RESEARCH  DIVISION 

NORTH  AMERICAN  AVIATION 

INC. 

12214  LAKEWOOD  BLVD. 
DOWNEY,  CALIFORNIA 


Send  for  FREE  Stokes  ^ 
'  Voruutn  Calculator.  This 
slide  rule  determines  needed 
pump  capacity  for  ony  job... shows 
Centigrade  to  Fahrenheit  conversian. 
Other  useful  conversion  tables 
and  scales  an  reverse 
,  of  rule. 


Stokes  is  the  only  manufacturer  of  equipment  for  complete  vacuum  systems,  including 
Microvac  mechanical  pumps,  oil  difhision  pumps,  McLeod  Gages  and  Valves. 


Stokes  Microvac  Pumps 
are  known  for  their  low  power 
consumption... high  mechanical 
and  volumetric  efficaency. 

LrOng  trouble-free  service  can  be  expected  from  Stokes 
Microvac  Pumps,  perfected  during  more  than  40  years  of  pracrtical 
experience  in  the  development  of  complete  vacuum  prcx^ssing  systems. 

The  four  simple  moving  parts  are  easily  accessible.  All  parts  are 
precision-finished,  standard,  and  interchangeable.  Lubrication  is  fully 
automatic  to  all  frknion  surfaces. 

The  large  full-opening  exhaust  valve  of  cerrosion- resistant  Teflon  is 
highly  sensitive  to  pressure  differential .  . .  exhausts  air  completely  at  each 
stroke  without  re-expansion. 

An  Oil  Clarifier  and  a  Devaporizer  are  available  for  continuous  purification  of 
lubricating  oil  when  dirt  and  solvent  vapors  are  present. 

Stokes  Microvac  Pumps,  air-cooled  in  the  small  sizes  and  water-cooled 
in  five  larger  sizes,  range  in  capacity  from  IS  to  500  effm. 
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grids  is  made  up  o£  two  components, 
capacitance  between  the  signal  and 
oscillator  grid  and  space-charge 
coupling.  Tubes  utilizing  the  inner 
grid  for  oscillator  injection  have 
relatively  large  space-charge  coup¬ 
ling  at  high  frequencies  and  hence 
are  not  suitable  for  applications 
where  good  i.solation  is  imperative. 

Outer-Grid  Mixer 

When  the  signal  is  applied  to  the 
first  grid  and  the  oscillator  to  an 
outer-grid  the  combination  has 
come  to  be  known  as  an  outer-grid 
mixer.  This  arrangement  exhibits  a 
space-charge  coupling  effect  of  only 
§  to  A  of  that  present  with  tubes 
employing  inner-grid  injection.'  It 
^ould  be  noted  that  with  an  outer- 
grid  mixer,  the  voltage  induced  on 
the  signal  grid,  due  to  space-charge 
coupling  between  the  two  grids, 
adds  to  the  oscillator  voltage  on  the 
signal  grid  which  is  due  to  capaci¬ 
tive  coupling.  This  is  opposite  to 
the  effect  when  using  inner-grid  in¬ 
jection. 

Since  the  6BN6  has  two  rather 
high  transconductance  control  grids 
it  may  be  employed  as  either  inner- 
grid  or  outer-grid  mixer.  Maximum 
isolation  is  obtained  when  the  tube 
is  used  as  an  outer-grid  mixer  with 
the  oscillator  injected  on  the  third 
grid.  This  grid  fortunately  will  not 
develop  a  high  bias  since  the  grid 
current  is  limited  by  tube  design. 
The  grid-current  limiting  feature 
of  this  tube  results  in  very  low  os- 


Heli-Coil  Inserts,  precision-formed  of  stainless  steel  or  phosphor  bronze 
wire,  permit  freer  use  of  aluminum  and  magnesium  without  risk  of 
electrolysis  . . .  outlast  the  product.  They  strengthen  assemblies  with¬ 
out  use  of  heavy  bushings . . .  are  completely  free  from  vibration  wear. 
Lighter  assemblies  and  more  compact  designs  are  possible  when  Heli- 
Coil  Inserts  are  used . . .  and  they  never  strip,  gall,  seize,  or  corrode. 

In  rover  plates,  connectors,  radar  pick-up  screens,  stroboscopic  and 
X-ray  equipment— wherever  light  metals  are  used  in  communications 
and  electronic  equipment— Heli-Coil  Inserts  allow  wide  use  of  light 
metals  with  assurance  of  permanent,  non-wearing  threads.  Assembly 
and  disassembly  are  quick  and  easy,  however  frequently  needed.  No  in¬ 
ventory  of  oversize  bolts,  studs,  and  nuts  is  required  when  Heli-Coil 
Inserts  are  used  . . .  salvage,  repair,  and  maintenance  are  simplified. 

Heli-Coil  Screw  Thread  Inserts  guarantee  permanent  freedom  from 
tapped  thread  troubles.  Made  in  National  Coarse  and  Fine  Thread 
Series,  Unified  Thread  Series,  and  pipe  thread  sizes  . . .  meet  all  indus¬ 
trial,  military,  and  aircraft  specifications.  Class  3  fits  are  standard; 
tools  and  inserts  available  to  suit  pitch  and  major  diameter  for  Class  2 
and  2B  fits. 


Protecting  Screw  Threads  for  Industry 


HELI-COIL 


CORPORATION 


AveBACE  value 


HELI-COIL  CORPORATION 

Danbury,  Connecticut 


PlooM  wnj  iiw 

G  Bullatin  6B0-R  on  Dotign  Data 
G  Bullotin  349  on  SoKrogo  and  Sorvtco 


NAME 


0  60  120  ISO  2*0  300  360 

OSCILLATOR  PERIOD 


STREET 


FIG.  1 — Switching  iunetion  characteristic 
for  6BNS 
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STATE 
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Our  new  crazeless  gray  enamel  puts 

BLUE  RIBBON 


RESISTORS 

STILL  FURTHER  AHEAD! 


Our  Blue  Ribbon  Resistor— designed  in  1939— was 
4he  first  flat  or  strip  resistor  in  the  field.  And  now, 
though  there  are  others  of  similar  type,  the  Hardwick, 
Hindle  Blue  Ribbon  still  holds  first  place— and  is  still 
winning  “blue  ribbons." 

Although  its  basic  design  is  the  same,  recent  im¬ 
provements  assure  you  the  finest  flat  resistor  made. 

Our  new  crazeless  gray  enamel  completely  elimi¬ 
nates  the  disastrous  crazing  which  results  in  failure  of 
the  resistive  element  due  to  moisture  penetration  from 
humidity,  salt  and  other  severe  atmospheric  condi¬ 
tions— thus  giving  greater  dielectric  strength. 

The  aluminum  thru-bar,  in  contact  with  the  internal 
surface  of  the  ceramic  core,  distributes  the  heat  more 
uniformly  along  its  entire  length— ihan  conventional 
tubular  resistors. 

The  studs— corrosion  ond  rust  resistant— are  peened 
to  serve  as  mounting  supports  and  also  to  permit  the 
stacking  of  two  or  more  units  when  space  need  be 
saved.  And  our  unique  method  of  fastening  the  tube 
to  the  thru-bar  prevents  loosening  under  vibration. 

As  compared  to  the  conventional  tubular  resistor 
Blue  Ribbons  give  you: 

1.  Higher  wattage  rating  per  unit  space  require¬ 
ment. 


2.  Reduction  in  space  behind  the  panel  or  mount¬ 
ing  surface. 

3.  Sturdy  but  simple  mounting,  either  single  or 
stacked. 

4.  Lighter  weight. 

5.  Lower  induction. 

Our  Blue  Ribbons  are  designed  for  and  manufactured 
in  accordance  with  JAN-R-26A  specifications. 

Send  for  our  catalogue,  showing  these  and  other 
Hardwick,  Hindle  resistors  of  distinction. 

HARDWICK,  HINDLE,  INC. 

Rheostats  and  Resistors 

Subsidiary  of 

THE  NATIONAL  LOCK  WASHER  COMPANY 

E«tablith«d  ItSA 

NEWAtK  5,  N,  J.  U.S.A. 


For  moro  than  a  quarter  of  a  contury 
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MANUFACTURERS  AND  DESIGNERS  OF 

CONTINUOUSLY  VARIABLE 
REGULATED  DC  SUPPLIES 


MODEL 

D6DUAL, 


HEAVY  DUTY 


/  DUAL  regulated  outputs,  continuously  variable, 
0  to  600  volts. 

y  Maximum  current  200  milliamperes  each, 
or  400  combined, 
y  Regulation  better  than  .5%. 

/  6.3  volts  AC  at  1 0  amperes  center-tapped. 

/  Ripple  voltage  less  than  10  millivolts, 
y  Stabilized  bias  supply. 

/  Request  Bulletin  53  for  Detailed  Information. 


MODELS 
A3  AND  A3A 


Quality  —  Specialty 

TRANSFORMERS 

For  yean  we  have  supplied  leaders 
of  the  Electronic  and  Electrical  industries 
with  superior  specialty  transformers. 


Let  us  quote  on  your  special  commer¬ 
cial  and  military  requirements. 


A  reliable  source  since 
1941 


Write  us  today — or 
telephone  Granite-4-8000 


AIRDESIGN,  INC. 

241  Fairfit'ld  Avitii,''' 
Uppor  Dcirby  2  Pti 


ontennas 


^  Continuously  variable,  O  to  350  volts. 

/  Ripple  voltages  less  than  1 0  millivolts, 
y  Regulation  better  than  .5%. 

/  Maximum  current  200  milliamperes. 

/  Stabilized  variable  bias  supply. 

/  6.3  volts  AC  at  5  amperes. 

/  Request  Bulletin  52  for  Detailed  Information. 


ELECTRONICS 

206  S.Vv'.  Vv'ASHINGTON  ST.,  PORTLAND  4,  ORE.,  U.S.A. 


impedance 


pattern  nteas 


makirfg^ 


I  i  IfiMl  IIM 


ngmeenng 


and  illuminators. 

INOUIRIIS  IICARDINC  OU*  SItVKiS  0* 
rout  PtMlEMS  AM  MVITI0...1MIITI  TOOAri 


RESEARCH  CORRORATION 


3210  WINONA  AVENUt  .  BURRANK,  CAtVORNU 
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MODILS  F.  O  AND  i  DECISION 
’  SINOLf-TUtN  POnNTIOMintS 

Footuro  both  continuous  and  iimitod  m«- 
cHonlcol  rotation,  with  maximum  ^octivo 
•loctricol  rototion,  Vorsotility  of  designs  por- 
mit  o  wido  yorioty  of  tpociol  footurot. 

F— 3-5/16"  dia.,  5  watts,  •l•ctricol  rotation 
359*"— rosistoncos  10  to  100,000  ohms. 

G— 1-5/16"  dia.,  2  watts^oloctrical  rototion 
356*— rosistoncos  5  to  20,000  ohms, 
i— 2"  dio.,  5  wotts,  •loctricol  rototion  557* 
^•sistoncos  50  to  50,000  ohms. 


MOMIS  A,  t,  4  €  HEIIFOTS 

A-IO  turns,  46"  coil,  1-13/ 16"  dio.,  5  watts— 

rosistoncos  from  10  to  300,000  ohms. 

•-I5  turns,  140"  coil,  3-5/16"  dio.,  10  wotts 
— rosistoncos  from  50  to  500,000  ohms. 

C-3  turns,  13  1/2"  coil.  1-13  16"  dio.,  3 
wotts— rcsistoncos  from  5  to  50,000  ohms. 


lAtOftATOAY 

Mooii  Hiiipor 

unit  for  uso  in  loboro* 

mcntol  opplicotions.  m. 

Also  holpful 

broting  ond  chocking 

tost  oguipmont.  Com- 

binos  hi^  occurocy 

ond  wido  rongo  of 

lO-turn  HEIIFOT  with  ^ 

procision  odiustobility  of  OUOOIAl.  Avoil- 

oblo  in  oight  stock  rosistonco  voluos  from 

100  to  100.000  ohms,  ond  othor  voluos  on 

spociol  ordor. 


MODUS  0  AND  I  HEIIFOTS 
Frovido  oxtromo  occurocy  of  control  ond  od> 
iustmont,  with  9,000  ond  14,400  dogroos  of 
shoft  rototion. 

D— 25  turns.  234"  coil,  3-5/16"  dio.,  15  wotts 
— rosistcmcos  from  100  to  750.000  ^ms. 
1-40  turns,  373"  coil.  3-5^16"  dio.,  20  wotts 
— rosistonccs  from  200  ohms  to  on«  mogohm* 


MOOEIS  i  AND  W  DUOOIALS 

loch  nsodcl  ovoilobU  in  stondord  turns  rotlot 
of  10.  15,  25  ond  40  to  1.  Innor  scolo  in* 
dicotcs  ongulor  position  of  HCLIPOT  sliding 
contoct,  ond  outor  scolo  tho  htlicol  turn  on 
which  it  is  locotod.  Con  b#  drivon  from  knob 
or  shoft  ond. 

R-2"  dionsotor,  oxclusivo  of  indox. 

W— 4-3/4"  dionsotor,  oxclusivo  of  indox.  Foo* 
turrs  fmgor  holo  in  knob  to  spood  rototion. 


FOR  PRECISION 
POTENTIOMETERS 


come  to 


...  world's  largest  manufacturer  of  such  equipment! 


For  many  yean  The  Hauror  Corpontion  has  been  a 
leader  in  thie  devetofxneat  ot  advanced  types  (X  potentiom- 
elers.  It  pioneered  tte  kelical  potentiometer-tbe  potentioin- 
eler  now  so  widely  used  in  computer  circuits,  radar  equip¬ 
ment,  aviation  devices  and  other  military  and  industrial 
appUcations.  It  pioneered  the  Duooial*— the  tums-indicat- 
iag  dial  that  simpliSes  the  control  of  muhiple-tum 

potentiometen  and  other  snnilar  devices.  And  it  has  also 
ptoneered  in  the  development  of  many  other  unique  potenti- 
ooMtrk  advancements  where  highest  skill  coupled  with  ability 
to  mass-produce  to  cloae  tokranCes  have  b^  imperative. 

In  order  to  meet  rigHt  government  specifications  on  these 
devsiopntents— and  at  ttk  same  time  produce  them  economi¬ 
cally— Hbupot*  has  perfected  unique  manufacturing  facilities, 
including  high  speed  machines  capable  of  winding  extreme 
lengths  of  resistance  elements  employing  wire  even  less  than 
.001'  diameter.  These  winding  machines  are  further  Mi^le- 
mented  by  special  testing  facilities  and  potentiometer  “know¬ 
how'*  unsurpassed  in  the  industry. 

So  if  you  have  a  problem  requiring  prccisioa  potentiom¬ 
eters  your  best  bet  is  to  bring  it  to  The  Heupor  Corporation, 
world's  largest  manufacturer  of  such  equipment.  A  call  or 
letter  fuiinwig  your  proMem  erill  receive  immediate  attention! 

•Trae*  Marb  a«tUNr«l 


«  -9  -# 


3.0ANGC0  IMOOIl  A  HIIIFOT  AND 
DOUtU  SHAFT  MODEl  C  MILIFOT 
All  HELIFOTS,  ond  th«  Modal  F  Fotontiomatar, 
b«  fumifihod  with  shaft  axtantiont  ond 
mounting  bushings  ot  ooch  and  to  fo<ilitat« 
coupling  to  othor  oguipmont. 

Tho  Modol  F,  ond  tho  A,  6,  ond  C  HELIFOTS 
or*  ovoilobU  in  multipio  ossomblias,  gongod 
ot  tho  foctory  on  common  shofts,  for  tho  con* 
trol  of  ossociotod  circuits. 


MULTITAFFCD  MODEL  •  HEIIFOT  AND 
6- GANGED  TAFFED  MODEL  F 
This  Modol  6  Holipot  contoins  40  tops,  ploctd 
os  roguirod  ot  spocifiod  points  on  coil.  Tho  Six- 
Gong  Modol  f  Fotontiomotor  contains  19  oddi- 
tionol  tops  on  tho  middio  two  soettons.  Such 
tops  pormit  uso  of  podding  rosistors  to  crooto 
dosir^  non-linoor  potontiomotor  functions,  with 
odvontogo  of  Aoxibility,  in  thot  curvos  con  bo 
oltorcd  os  roguirod. 


elipot 


ritis  oaccs:  B(st»,  Nta  Tirk.  PSIlaStlMU.  StcMittr,  CIntiMS.  Sttnlt,  Cllcais,  St  Usli.  Ut  Ai|tln  asS  Fart  Mrtn.  FlariSa.  tifart  Sfaats:  FraUaa  Ca..  Ntw  Tart  IS.  N.T. 
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Thte  MW  Ward  Leonard  handbook 
illHminatec  a  hitherto  neglected  subiect 

Somehow— resistors,  particularly  power  resistors,  have 
never  been  given  adequate  attention  in  electrical  industry 
literature. 

Now  Ward  Leonard  engineers  have  filled  in  the  gap 
with  the  new  Handbook  of  Power  Resistors — nearly  200 
pages  packed  with  everyday,  useful  information  on  re¬ 
sistor  types,  characteristics,  criteria  for  selection,  other 
helpful  data. 

Example:  For  the  99  out  of  100  applications  where 
catalog  ratings  do  not  apply,  derating  curves  are  furnished 
to  help  you  select  the  proper  resistor  for  each  case. 

This  handbook  is  modestly  priced  at  S3.00.  Order 
from  WARD  LEONARD  ELECTRIC  CO.,  31  South  Street, 
Mount  Vernon,  N.  Y.  Offices  in  principal  cities  of  U.  S. 
and  Canada. 


WARD  LEONARD 

ELECTRIC  COMPANY 

R  €ndc-  E  (J-0nXi0i0  Sim£€  fSfZ 

RfSISIOkS  •  RHCOStAfS  •  RItAtS  •  CONIROi  OfVtCIS 


TUBES  AT  WORK  (continutd) 

cillator  power  requirement  and  it  is 
found  that  six  to  ten  volts  rms  pro¬ 
vides  adequate  oscillator  excitation. 

A  typical  switching  function  for 
the  6BN6  is  shown  in  Fig.  1.  The 
tube  has  about  a  10-percent  im¬ 
provement  in  conversion  efficiency 
compared  to  the  6SA7. 

Tranaeondiictance 

Since  grid  current  in  the  6BN6 
is  limited  by  the  design  of  the  tube, 
the  bias  voltage  built  up  on  the 
oscillator  grid  is  very  small,  result¬ 
ing  in  a  higher  value  of  peak  trans- 
conductance.  With  low  bias  voltage 
on  the  oscillator  grid,  the  magni¬ 
tude  of  the  grid  resistor  is  not  criti¬ 
cal  within  limits.  Also,  the  g,  is 
practically  constant  with  changing 
oscillator  excitation  voltage  after  a 
threshold  value  has  been  reached, 
which  in  this  case  is  about  8  volts. 

At  30  me,  with  120  v  on  the  plate 
and  70  v  on  the  accelerator,  the  con¬ 
version  transconductance  was  lower 
than  anticipated.  The  low  g.  is  at¬ 
tributed  largely  to  transit  time 
since  raising  the  plate  and  acceler¬ 
ator  voltages  to  155  and  90  v  respec¬ 
tively  increased  the  conversion 
transconductance  to  790  [imhos. 
With  a  high-impedance  input  to  the 
signal  grid,  some  loading  of  the  in¬ 
put  circuit  was  observed,  as  would 
be  expected  with  outer  grid  injec¬ 
tion.  While  no  input  admittance 
measurements  have  been  made,  it 
would  be  reasonable  to  assume  that 
good  i)erformance  can  be  obtained 
with  this  tube  in  the  lower  vhf 
range. 

A  typical  circuit  used  during  the 
course  of  this  experimental  work  is 
shown  in  Fig.  2.  No  special  pre¬ 
cautions  weVe  found  necessary,  but 
a  metal  shield  across  the  tube  socket 
!  between  pins  4  and  5  and  pins  1 
!  and  7  is  recommended  to  maintain 
I  low  capacitance  between  the  two 
signal  grids. 

I  Since  the  6BN6  may  be  employed 
1  as  an  outer-grid  mixer,  it  may  be 
assumed  that  the  method  described 
by  Aske’,  where  a  tuned  circuit  is 
placed  between  the  plate  and  screen, 

;  may  be  used  to  double  the  conver¬ 
sion  transconductance.  If  desired 
'  the  single  tube  may  be  used  as  a 
■  converter  by  using  the  number  3 
I  grid  in  an  outer  space-current  local 
oscillator. 

It  is  interesting  to  note  that 
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The  ML-5682 

A  High-Power  Coaxial  Triode  for 
Full-Power  Operation  to  88  mc/sec. 


The  development  and  commercial  production  of  the 
ML-5682,  a  new  water-  and  air-cooled  coaxial  triode  for 
very  high  power  operation,  is  an  important  contribution 
to  all  phases  of  modern  electronic  development.  It  is  of 
particular  significance  in  the  present  effort  to  provide  the 
highest  possible  power  in  international  broadcast  applica¬ 
tions.  It  finds  wide  application  in  high  power  AM,  FM  and 
TV  broadcasting,  in  particle  accelerators  and  in  electronic 
heating.  It  is  the  key  tube  type  in  the  highest  power  AM 
transmitters  being  built  today.* 

The  ML-5682  is  an  unusually  compact,  rugged,  high- 
power  electron  tube  ideal  for  all  high-frequency  applica¬ 
tions.  It  is  an  all-ring-seal  triode  capable  of  long-life 
operation  at  9kVdc  plate  voltage  and  170  kW  plate  input 
at  a  fretjuency  of  88  mc/s.  Operation  at  16  kVdc  plate 
voltage  and  300  kW  plate  input  is  permissible  up  to  30 
mc/s.  This  tul)e  is  ideal  for  cavity  operation  and  its  low 
impedance  makes  it  advantageous  for  broad-band  service. 
*lncliidf8  Slate  Department’s  Voice  of  America  Transmitters. 


Outstanding  design  features  include: 

High-conductivity,  gold  plated  kovar 
glass-to-metal  seals. 

Sturdy  electrodes. 

Integral  anotle  water  jacket. 

Ouick-changc  water  coupling. 

Iligli-conductivity,  heavy-wall  copper 
anode  designed  to  dissipate  in  excess 
of  100  kw. 

Miiplti-strand  thoriated-tungsten  fila¬ 
ment  cathode  completely  balanced 
and  stress  free  throughout  tube  life. 

Grid  capable  of  unusually  high  heat 
dissipation  contributing  to  maximum 
stability  of  tube  performance  and 
circuit  operation. 


For  full  technical  information  on  the  ML-.S682 
or  other  Machlett  tube  types  write  to  Machlett 
Laboratories,  Inc.,  Springdale,  Connecticut,  or  con¬ 
tact  vour  nearest  Graybar  or  Westrex  office. 


^CiiLETl: 
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ECLIPSE-PIONEER 

Announces  the  New  Line  of 

PYGMY 

SYNCHROS 


Sizt  of  pygmy 
as  compared 
to  AY-200 
series  outline 


Eclipse-Pioneer  has  added  a  tiny  new  member  to  its  great  family 
of  famous  Autosyn*  synchros.  It's  the  new  AY- 500  series,  a 
precision-built  pygmy  weighing  only  1^  oz.  while  scaling  only 
1.278’  long  ana  .937'  in  diameter  (the  same  diameter,  inci¬ 
dentally,  as  a  twenty-live  cent  piece).  Its  accuracy  and  depend¬ 
ability  are  assured,  thanks  to  Eclips'e-Pioneer’s  17  years  of 
experience  and  leadership  in  the  development  of  high  precision 
synchros  for  aircraft,  marine  and  industrial  applications.  For 
more  detailed  information  on  the  AY-500  and  other  E-PAutosyns, 
such  as  the  remarkably  accurate  AY- 200  series  (guare.nteed 
accuracy  to  within  15  minutes  on  all  production  units),  please 
write  direct  to  Eclipse-Pioneer,  Teterboro,  N.  J. 

TIAOf  HAIR  BCMNK  AVIATION  COtPOBATIQN  LOOK  FOB  TNf  PIONEER  MABR  OF  OBALITT 


Typical  Performance  Characteristics 


INPUT 

Voltage 

Frequency 

Current 

Power 

Impedance 

OUTPUT 

Voltage  Max. 

(rotor  output) 
Voltage  at  null 
Sensitivity 
Voltage  phase  shift 
System  accuracy 
(max.  possible 
spread) 


26  volts,  single-phase  26  volts,  single-phase  26-volts,  single-phase 


400  cycles 
88  milliamperes 
0.8  watts 
105-|-j280  ohms 


17.9  volts 
40  millivolts 
310  millivolts  degree 
23  degrees 


400  cycles 
no  milliamperes 
1.2  watts 
100-|-j220  ohms 


16.2  volts 
40  millivolts 


400  cycles 
55  milliamperes 
0.9  watts 
290-t-j370  ohms 


14.1  volts 
40  millivolts 


280  millivolts/degree  245  millivolts/degree 


0.75  degrees 


Ollwr  (-P  prKisiM  CMnpwaats  (w  serve  mechaeisin  eed  cempelieq  eqeipmeet: 
Servo  meters  end  systems  e  rote  generators  e  gyres  e  stefalH- 
zetien  equipment  e  turbine  power  supplies  e  remote  indicating- 
transmitting  systems  and  special  purpose  electron  tubes. 


For  detailed  information,  write  to  Dept.  C 

ECLIPSE-PIONEER  DIVISION  of 

TETERBORO,  NEW  JERSEY 

Export  SoloB:  iondlx  Infornofioool  DIvHlonr  73  Pifth  I 


PROFILING 

modeling 


GREEN  X'. 
ENGRAVER" 

Proved  Profitoble'^ 

Machine  Tool,  Radio,  Electrical 
ond  (nsfrumenf  Mfrs..  So/es  Pro¬ 
motion  and  Advtrfisinq, 


Fast,  raggod,  coavsaisnt— and  iasxpsasirse  Th« 
Groom  SagraTSr  is  tops  lor  low-cost  porlonaoaco 
— sips  oat  procisioa  work  on  motal.  plastics  or 
wood  .  0  o  cuts  lour  linos  of  lottors  from  3/S4" 
to  1**  on  currod  or  Hot  surfaces  •  o  e  oporotos 
by  troelng  o  #  e  makes  anyone  an  expert  e  e  o 
enorciaas  panels,  name  plotes.  scales,  dials, 
molds.  Unses  and  instruments.  (Also  widely 
used  tor  routing,  profiling  and  three  dimen¬ 
sional  modeling.)  Electric  etching  attachment 
airalk^lo. 

Spsciof  otfoeftmenfs  ond  onginooring  isrv/ce  avail- 
ablo  tot  production  work. 

fUt^oct-packod  fotdor.  Send  for  yours,  today 

GREEN  INSTRUMENT  COMPANY 


363  PUTNAM  AVENUE 
CAMBRIDGE,  MASS. 


One  AV-201-3  Driving 

One  A  Y.SOO-3  Driving 

One  AY-500-3 
Control  Tronsformor 

Two  AY-500-3 
Control  Transformer 

One  AY.500-3 

Control  Transformer 

NVESTME 


^  VPO*Ltr*r*FI»Ei»T 
A  D^IO  AMP  LIF^R 


50  WATT  AMPLIFIER 

Unequolled  for  quoitty  reproduction 
»our»d  source,  the  McIntosh 
*0W  2  '  '*  odvonced  omplifier  of 

149  S3  unique,  compoct  design 

offers:  HIGHEST  EFFICIENCY  »  over 
65%;  less  than  1%  DISTORTION 
AT  PEAK  POWER,  DYNAMIC  RANGE: 
OVER  70db;  FREQUENCY  RESPONSE: 
20-20,000  cps. 


Equolizer  -  $74.50 

$ENO  FOR  CATALOG  Dept.  B-3 


AuisriSN  cesposAi 

•e.  New  Yerlill,  N.  Y. 


McIntosh  Engineering  Laboratories,  Inc. 
320  Woter  Street,  Binghomion,  N.  Y. 
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Do  You  Hove  Use  For  Practically  Pure 

400  CYCLE  POWER 


%  totai  Harmottks? 


if  For  use  in  Laboratory  and  Pro¬ 
duction  testing  of  high  perform¬ 
ance  electronic  equipment  Bogue 
has  developed  a  line  of  singl^e  and 
three  phase  400  Cycle  Synchro¬ 
nous  Motor-Generator  Sets  rang¬ 
ing  from  3  to  100  KW  with  total 
harmonic  content  less  than  1/2^0 
This  extreme  quality  in  wave  form 
is  secured  thru  precision  design, 
careful  selection  of  material  and 
quality  control  in  manufacture. 

Special  units  with  less  than 
1/10*^o  total  harmonics  available. 


.These  sets  can  also  be  fur¬ 
nished  with  magnetic  amplifier 
static  voltage  regulators  when  the 
utmost  in  reliability  and  constancy 
in  , voltage  regulation  is  required. 
Output  frequency  is  exactly  400 
cycles  at  any  load  — no  load  to 
full  load! 

If  you  are  interested  in  this 
type  power,  Bogue  engineers  will 
be  glad  to  furnish  oscillograms 
and  wave  analyses  of  typical  sets 
built  for  this  requirement.  You  can 
always  depend  on  . . . 


QUALITY  MAGNETIC  AMPLIFIER  CONTROLLED 


POWER 


BOGUE  ELECTRIC 
MANUFACTURING  COMPANY 

IVhere  Precision  Coordinated  Design ...  Counts! 

50  IOWA  AVENUE  •  PATERSON  3,  NEW  JERSEY 


MAGNETIC  AMPLIFIERS  •  MAGN ETIC  CONTROLLERS  •  AC  &  DC  MOTORS 
AC  A  DC  GENERATORS  •  VOLTAGE  A  SPEED  REGULATORS  •  SWITCHBOARDS 
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"Black  boxes”  to  your  specifications 

RESEARCH -DEVELOPMENT- PRODUCTION 


Plotting  Beards— sodi  as  the  Vari* 
plotter  Model  205  Series  for  occo- 
rately  presenting  X  vs  Y,  carve 
following,  point  plotting,  etc. 


Electronic  Associates,  Inc.,  is  a  co- 
oidinated  group  of  electronic  engi¬ 
neering  consultants  fully  equipped 
to  perform  electronic  research,  de¬ 
velopment  and  production.  They 
include  engineering,  production,  and 
administrative  personnel  capable  of 
handling  a  wide  range  of  problems 
including  design  studies,  applied  re¬ 
search,  and  the  production  of  highly 
complex  electronic  devices. 


Plant  facilities  comprise  laboratories; 
model,  welding  and  machine  shops: 
paint,  anodizing,  and  test  depart¬ 
ments;  assembly  and  tool  rooms; 
foundry  and  other  contributing  func¬ 
tions  of  production. 

A  few  of  the  nnany  products  the 
Concern  has  manufactured  are  illus¬ 
trated  here. 

Sm  ui  in  Bootlll  2S-30  at  tha 
NATIONAL  ELECTRONICS  CONFERENCE 
Ed|«watBr  B«Mh 

OcttMr  22-23.24 


Mor*  MprmQti^m  wiU  W 


Electronic  Associates,  inc. 

Long  Branch,  New  Jersey 


TUBES  AT  WORK  (continued) 


FIG.  2 — Schematic  diagram  oi  the  6BN6 
mixer 


above  a  given  .supply  voltage  the 
'  conversion  gain  is  es.sentially  con¬ 
stant  with  increasing  supply  volt- 
j  age.  Thus  in  some  applications  it 
may  be  desirable  to  operate  this 
i  tube  at  higher  voltages  than  neces- 
'  sary  in  order  to  obtain  gtxid  voltage 
stability. 

If  the  6BN6  is  operated  at  very 
low  voltages,  the  linearity  will  suf¬ 
fer.  When  grid  voltages  as  high  as 
one  volt  are  necessary,  the  accelera¬ 
tor  voltage  should  be  rather  high, 
in  the  order  of  90  v. 

Conclusion 

The  6BN6  has  been  shown  to 
perform  well  in  mixer  service.  It  is 
one  of  the  very  few  commercially 
available  high-transconductance 
tubes  for  outer-grid  injection.  The 
greatest  advantage  obtained  with 
this  tube  is  the  reduced  space- 
charge  coupling  and  low  capacitance 
between  control  grids.  This  allows 
higher  frequency  operation  with  a 
fairly  low  value  of  i-f  without  re¬ 
sulting  in  exce.ssive  values  of  os¬ 
cillator  voltage  appearing  on  the 
signal  grid. 

The  tube  has  a  conversion  trans- 
conductance  of  approximately  800 
i  amhos  with  less  cathode  current 
'  than  that  taken  by  many  existing 
j  pentagrid  tubes.  In  addition  the 
;  6BX6  can  probably  be  used  in  the 
gain-doubling  circuit  of  Aske’  to 
further  increase  its  utility.  The 
6BN6  exhibits  positive  input  load¬ 
ing  as  do  all  outer  grid  mixers.  At 
vhf  the  relatively  high  value  of 
input  conductance  may  result  in  a 
serious  loss  in  gain.  While  no  meas¬ 
urements  have  been  made  of  input 
conductance,  experimental  results 
at  30  me  indicate  little  input  load¬ 
ing. 

In  the  course  of  the  experimental 
work  it  was  found  that  there  is  a 
considerable  variation  in  the  char- 
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For  fast  production  and  fine  performance^ 

Allis-Chalmers  uses  TEMFLEX  105  TUBING 


^Oar  No.  1  reason  for  using  Temflex  105  Tubing,”  says  Allis'Chalmers 
Manufacturing  Company,  the  way  it  speeds  up  our  general  pur* 
pose  motor  production  in  assembling  insulation  on  coil  leads,  stubs 
and  neutral,  jumper  and  lead  connections.” 

Of  course,  that’s  just  one  of  the  advantages  that  AUis-Chalmers — 
and  so  many  other  world-famous  makers  of  electrical  equipment — 
get  from  using  Irvington’s  Temflex  105.  Temflex  105  also  oners  such 
outstanding  service  features  as:  ft 

Continuous  operation  at  temperatures  up  to  105*C  ^ 

Exceptional  flexibility  down  to  — 40*C.  . 

High  dielectric  strength  of  1200  vpm. 

Excellent  chemical  stability. 

This  flexible  plastic  tubing  produced  by  Irvington  Varnish  &  Insu* 
lator  Company  in  all  standard  colors,  is  readily  identified  by  the 
continuously  printed  name  on  the  smooth  tubing  surface.  Be  sure 
you  identify  it  by  name  when  you  buy!  Technical  literature  is  yours 
for  the  asking. 


Irvington  Vamitb  A  Intnlaior  Company 
6E  Argyle  Terrace,  Irvington  11,  N.  J. 

Centlemeo: 

Please  send  me  technical  literature  on  TEMFLEX 
lOS  Tubing. 


Somf  this  convonfonf  coupon  new 


Irvington 


Name. 


VARNISH  A  INSULATOR  COMPANY 

Irvington  1 1,  Now  Jorsoy 

Plants:  El  Monte,  California  HamUton,  Ontario,  Canada 

For  Further  Information,  Consult  pages  92-93  in  the  I95I-I9S2  Electronics  Buyers’  Guide 


Company. 
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CHICAGO 

CONOfNSEn 

CORMRAnON 

OACAMCtTOt 

2MHlC00«liC 

Tirt^  «flo2 


RECTANGULAR  TYPE 


MANUFACTURERS 

MOLDtD  AND  FABMCAUD 

INDUSTRIAL  RUBBER  PRODUCTS 

BUMPERS  •  BUSHINGS  •  EXTRUSIONS  DEFINSI  OBDFIIS 
GASKETS  •  GROMMETS  •  MOLDS  •  RINGS  rZtu 
ROLLS  •  SHEET  •  SLAB  •  SPRING  •  SPONGE  FKOFtK 

TIRES  •  TUBING  •  VACUUM  CUPS  •  WASHERS  ATTENTION 

THOUSAND  Of  ITEMS  IN  CHICAGO  STOCK  - 


Writ*  Oept.  E  for  Compicto  Cofolog  jtSI — All  Phonos:  HArriton  7*8290 


UNION  ELECTRIC  PRODUCTS  CO. 

24  EDISON  PLACE  NEWARK  2,  N.  J. 


The  Key  to  SUBMINIATURE 
TRANSFORMER  PROBLEMS 

DIMENSIONS: . 7/16"  k  a*"  x  */," 

WEIGHT: . Less  than  1/3  of  an  ounce 

TYPES: . input,  intcrsta9e,  output,  rooctor 

Thns  transformerk  flt  Into  tha  imallest  Mit-T*27  Casa  A.F 

Prompt  Engineering  Attention 
To  Your  Subminiature  Problems 


ROBERT  GAIR  COMPANY,  INC. 

ISS  EAST  44TH  STREET,  NEW  YORK  •  TORONTO 

PAPEKBOAID  •  FOLDING  CAtTONS  •  SHIPPING  CONTAINEIS 


CHICAGO  CONDENSER  has  engineering 
and  plant  facilities  to  meet  specialized 
military  requirements. 

Drawings  and  specifications  submitted  will 
receive  Immediate  attention. 


BATHTUB  TYPE 


APPLICATIONS 

RADIO  •  INTERFERENCE 
MOTORS  •  ELECTRONICS 
SPECIAL  TIMMING 


CHICAGO  CONDENSER'S  bothtub  type 
capacitors  ore  hermetically  sealed  and 
tested  at  three-times  voltage. 


IhDlMRIAl 


ATLANTIC  India  Rubber  Works 

571  WEST  POLK  STREET  -  -  CHICAGO  7.  ILLIt 


RCBHIR 


PRODLin 


CHICAGO 

CONDENSER 

CORPORATION 


Genera/  OffUes  and  foitary 

3255  WEST  ARMITAGE  AVENUE' 
CHICAGO  47,  ILLINOIS 


Chicago 

Oil  Impregnated 
Vacuum  Filled 
Capacitors 


APPLICATIONS 

INDUSTRIAL  •  TRANSMIHING 
POWER  FACTOR  CORRECTION 
MOTOR  CAPACITORS 
SIGNAL  INSTRUMENTS 


CHICAGO  CONDENSER'S  rectangular  type 
capacitors  are  hermetically  sealed  and 
tested  at  twice-rated  voltage. 


GA  R 


ULUINb  AvAKIUN) 

Smartly  designed  and  brilliant 
multicolor  Folding  Cartons  by 
GAIR  are  solving  packaging 
p  r-blems  for  many  manufactur¬ 
ers  who  are  as  meticulous  about 
their  packaging  as  they  ore 
about  their  famous  products. 

Sales,  piofits  and  prestige  are 
increased  with  the  SELL-ON- 
SIGHT  magic  of  GAIR  MULTI 
COLOR  CARTONS. 


WRITE  TODAY  lor  samples  and 
technical  information 
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WE’RE  LIFTING  THE  BUSHEL  BASKET- 
AND  LETTING  OUT  OUR  LIGHT! 

Probably  you  didn't  know  it  because  we  haven't  told  you.  BUT— for 
the  past  five  years  we've  been  building  car  and  truck  radios  for  General 
Motors.  In  1950  alone  we  built  nearly  2,000,000  radios  for  prac¬ 
tically  all  types  of  vehicles.  Our  production  tops  that  of  any  other 
car  radio  manufacturer. 

Since  we  stopped  making  radio  and  electronic  equipment  for  the 
armed  forces  during  World  War  II,  we’ve  concentrated  on  making 
our  facilities  the  largest  and  our  products  the  finest  in  the  industry. 
Unlike  most  others,  we're  not  just  an  assembly  plant.  We  make 
praaically  all  the  parts  that  go  into  our  products.  Our  design 
and  research  engineers  are  tops  in  their  field.  Our  laboratory  and 
production  equipment  is  the  finest  that  can  be  obtained. 

With  our  vast  experience,  our  facilities,  engineering  know-how,  our 
productive  manpower  bigger  and  better  than  ever  before,  we  be¬ 
lieve  we  can  be  of  service  to  our  country.  We  are  ready  to  go  to  work 
immediately  for  national  defense  and  count  it  a  privilege  to  volun¬ 
teer  for  service. 

DekoD  Radln® 

DIVISION,  GENERAL  MOTORS  CORPORATION 
KOKOMO,  INDIANA 


precision 


built. . . 


TUBES  AT  WORK 


(continued) 


. ¥0  rf ui . 


motor  .'S 


TYPE  SX  SYNCHRONOUS  MOTOR 


A  permanent  magnet  type  motar  producing  an 
exceptionally  high  torque,  the  Cromer  Type  SX 
Synchronous  Motor  is  widely  used  with  timing  devices, 
recording  instruments,  communications  equipment 
. . .  and  for  many  other  applications  throughout  the 
instrument  and  control  fields  requiring  o  constant 
speed  at  o  given  frequency.  Self -starting 
.  .  .  operates  at  synchronous  speed  only. 
Compact  .  .  .  precision -built  .  .  .  available  with  output 
speeds  from  60  R  PM  to  1  24  R  P  H. 


'\ 


\ 


\ 


TYPES  SCS  t  SCR  CLUTCH  MOTORS 


equipped 


Designed  to  meet  the  needs  of  many 
timing,  recording,  indicating,  and 
switching  applications  where  on 
accurate  reset  operation  is  essential, 
Cromer  Clutch  Motors  combine  the  Type 
SX  Motor  and  o  differential  gear 
drive.  Two  basic  types  .  .  .  Type  SCS 
with  direct-acting  clutch  .  .  .  Type  SCR  with  reverse-acting 
clutch  .  .  .  each  available  in  a  wide  range  of  speeds. 


Cramer  motors  are  also  available  os  Reversible  and 
Chart  Drive  Types.  Write  for  complete  information. 


THE  R.  W.  CRAMER  CO.,  Inc. 

f.''iil7(/ii-.<  III  /liiiiilr/  ili  i  li  fS  Jor  Iiiiiir  IIkiii  ’.n 

INTERVAL  TIMERS  •  TIME  DELAY  RELAYS  •  RESET  TIMERS  •  CYCLE  TIMERS 


I  acteristics  between  different  tubes. 

!  In  particular,  the  signal-grid  trans- 
j  fer  characteristic  exhibited  consid¬ 
erable  variation.  This  is  no  doubt 
due  to  the  fact  that  this  tube  is  not 
tested  for  this  type  of  service.  It 
may,  therefore,  be  suggested  that 
the  6BN6  could  be  rated  for  mixer 
or  converter  .service  by  the  manu¬ 
facturer  and  a  portion  of  the.se 
tubes  sold  for  this  purpose. 

While  the  6BfN6  makes  a  very 
satisfactory  mixer  for  many  appli¬ 
cations,  it  is  thought  quite  possiule 
that  a  gated-beam  tube  could  be  de¬ 
veloped  which  would  have  superior 
characteristics  for  mixer  applica¬ 
tions. 

REE'ERENCES 

(1)  K.  \V.  Herold,  The  0|Hrallon  of 
Kmiueney  Converters  and  Mixers  fur 
Siiperhelerodyne  Reception,  i*roc.  JRh. 
au.  p  84.  Fe)». 

(a>  V'.  11.  Aske.  Gain-Doubling  Pre* 
queiioy  Converters,  Ki.kcikonics,  t.,  »> 

Jan. 

Nylon  Tubing  for 
Therniislors 

Extruded  Nylon  Tubing  is  now 
being  u.sed  with  thermistors.  Tub¬ 
ing  about  the  diameter  of  an  ordi¬ 
nary  lead  pencil  is  used  to  encase 
one  ty|)e  of  glass-enclosed  bead 
thermistor  u.sed  in  time-delay  cir¬ 
cuits. 

The  thermistor  is  inserted  in  a 
length  of  tubing  and  the  ends  of  the 
tubing  pressed  flat  under  heat  in  a 
hydraulic  press  for  a  given  length 
of  time  to  give  the  Nylon  the  “set” 
desired.  Figure  1  shows  the  Nylon 
tube,  the  thermi.stor  and  the  com¬ 
pleted  assembly. 

Connecting  leads  extend  outside 
the  Nylon  casing.  The  tubing  pro¬ 
vides  mechanical  protection  of  the 
glass  bulb,  electrical  insulation  (no 
metal  end  caps  are  required)  and 
protects  against  staining  the  gla.ss 


FIG.  I — Nylon  lubinq.  thormlstor  ond 
atiembly  oi  the  two  component* 

October,  1951  —  ELECTRONICS 


PULSE  TIMERS 


RUNNING  time  meters 


PERCENTAGE  TIMERS 


...and  here3  a 
Counter  that  talks 
to  Jet^Testera 
in  theiK  oujn  language . . 


^  Can  Count  on 

Veeoer-root 


This  technician  is  reading  an  elec- 
trically  operated  counter,  used  to  re¬ 
cord  data  in  test  instruments  that 
check  aircraft  performance. 

And  this  counter  is  one  of  innu¬ 
merable  Veeder-Root  specials  now  on 
duty  in  every  arm  of  the  service.  If 
you  can  use  such  counters  (or  need 
counters  of  special  design)  on  D-0 — 
rated  orders,  then  you  can  count  on 
Veeder-Root  to  help  you  with  all 
possible  dispatch. 

VEEDER-ROOT  INCORPORATED 

*The  Name  That  Counta*' 

HARTFORD  2.  CONN. .  GREENVILLE,  S.C. 
Montreal  2,  Canada  •  Dundee,  Scotland 
Offices  and  agents  in  principal  cities 

VEEDER-ROOT 
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Dept.  1-A 


The  IMPROVED  SEAMLESS  WIRE  COMPANY 

INCOlWOliaTCO  It** 

775  Eddy  Street,  Providence  5,  Rhode  Island 


This  new  IMPROVED  brochure 
presents  on  interesting  bock- 
ground  of  the  Jominotion 
process  and  its  application  to 
industry,  particularly  in  the 
field  of  electrical  ports  and 
equipment  manufacture.  We 
invite  you  to  send  for  your 
copy. 


The  Home  of  IMPROVID  Service 


BIRTCHER  TUBE  CLAMP 
'OX  MINIATURE  TUBES 


POSITIVE  PROTECTION 


AGAINST  LATERAL  AND 


VERTICAL  SHOCK! 


all  one  piece 


The  Kew  Birtcher  Type  2  Tube 
Clamp  holds  miniature  tubes  in  their 
sockets  under  the  most  demanding 
conditions  of  vibration,  impact  and 
climate.  Made  of  stainless  steel  and 
weighing  less  than  Vi  ounce,  this 
for  miniature  tubes  is 
,  sure  in  effect.  The  base 
the  chassis  by  a  single 
machine  screw  or  rivet. ..saving  time 
in  assembly  and  preventing  rotation. 
There  are  no  separate  parts  to  drop 
or  lose  during  assembly  or  during 
use.  Birtcher  Tube  Clamp  Type  2  is 
iig  or  soldering  at  any  point. 


If  you  use  miniature  tubes,  protect  them  against  lateral  and  vertical  shock 
with  the  Birtcher  Tube  Clamp  (Type  2).  Write  for  sample  and  literature. 

Builder  of  millions  of  stainless  steel  Locking  Type  Tube  Clamps  for  hundreds 
of  electronic  manufacturers. 


“Titc  BIRTCHER  ^oifioiatcon 


•  Recording  medium  of  amazing 
versatility 

•  Practically  no  wear  factor,  Either 
to  recording  head  or  magnetic 
medium 

•  Permanently  self-lubricating 

•  For  sound  and  pulse  recording 

RECORDING  COMPONENTS 
Brush  makes  a  full  line  of  magnetic 
recording  components,  from  single, 
wafer-thin,  to  multichannel  heads. 
For  information  about  stock  or 
made-to-specification  magnetic 
recording  components,  write 


THE  BRUSH 
DEVELOPMEHT 
COMPAHY 

3405  PIRKINS  AViNUI 
ClIVELAND  14,  OHIO 


“Cm  //if  ^it/me’' 


14 


October.  19jl  —  ELECTRONICS 


TRANSFORMERS 
&  INSTRUMENTS 


NO  10*0  VACUUM 
TUIC  VOLTMETEK 
IN^JT  impedance 


SO  MEGOHMS 


NO  It40  NULL 
OETECTOft 
COMPLETE  WITH 


hekmetically 
sealed  COMPONENTS 


selective  C>PCUi)S 


NO  1210  null 
OETECTOK  ft  VACUUM 


TUIE  VOLTMETEP 


NO  1 1 10  A  INCPEMENTAL 
inductance  IPIOOE 
A  necessity  fOt  EVERY  lAl 


IITO  O.C  SUPPLY 
DIRECT  CURRENT  UP  TO 
SOO  MA. 


FREEOSEAL  TREATMENT 
ANE  It  SPECS 


CHANNEL  MOUNTING 
INEXPENSIVE— RELIAtCE 


PRECISION  filters 
10  CPS  TO  I  MC 


SEND  FOR  LATEST  CATALOG! 


FREED  TRANSFORMER  CO.,  INC. 


DEPT.  OC  1716-36  WEIRFIELO  6T.,  (RID6EW0eD)  6R00ELYN  27,  NEW  YORE 


ELECTRONIC  INSTRUMENTATION 

^  LABORATORY  <n  PRODUCTION  LIME! 

fOICIMAl  COUNTINO  UNIT,  MODil  700  is  a  direct  reading  electronic 
counter  capable  of  operating  at  speeds  up  to  30,000  counts  per  second. 
Digits  from  0  to  9  are  presented  on  illuminated  front  panel.  Electrical 
reset  to  zero.  Plug-in  octal  mounting  for  easy  interchangeability.  The 
counter  operates  on  input  pulse  of  100  volt  neg.  with  2  microsec.  max. 
rise  time.  Output  will  drive  following  unit  in  cascade.  Dimensions 
1  yg"  X  3"  X  Wt.  1 2  oz.  Other  models  to  a  million  counts  per  second. 

ELECTRONIC  COUNTER,  MODEL  10  was  developed  to  meet  the 
need  for  a  rugged  industrial  counter  operating  at  speeds  up 
to  titKK)  counts  per  minute.  Total  count  is  displayed  on  the 
Decimal  Counting  Unit  and  the  mechanical  register  to  a  maxi¬ 
mum  capacity  of  9,999,999.  Unit  may  be  operated  from  closing 
contacts,  photiKell,  or  any  means  that  will  supply  a  positive 
potential  of  at  least  3  volts.  All  circuitry  moisture  and  fungus 
pr)M>fed.  Unit  is  available  in  a  variety  of  vapor-primf  and 
explosion-pr<K>f  housings  to  meet  individual  requirements. 

Dimensions  6',  j"  x  "’■/i"  x  f>>/2”.  Weight  approximately  6  lbs. 

PRESET  COUNTER  consists  of  a  series  <if  scale-of-U) 
electronic  counting  units  each  in  parallel  with  a  lU- 
position  push-button  switch.  This  instrument  accepts 
counts  in  the  conventional  manner  at  rates  up  to 
10,U00  cps.  Any  number  from  U  to  maximum  capa¬ 
city  may  be  preset  merely  by  depressing  appropriate 
push-button  in  each  column.  Upon  reaching  the  pre¬ 
set  count,  the  unit  supplies  an  output  pulse  to  drive 
a  register,  close  a  gate,  disert  a  production  line  or  perform  any  other  desired  function. 
It  then  resets  to  0  and  recycles  automatically.  Available  in  any  desired  capacity. 

EVENTS  PER  UNIT  TIME  METER,  MODEL  5S4  will 
automatically  count  and  display  the  number  of  events 
that  <Kcur  during  a  precise  one  second  interval  at 
rales  up  to  KHi.tKH)  events  per  second.  Accuracy  is  i 
one  event.  Will  operate  either  manually  or  auto¬ 
matically  to  count  any  mechanical,  electrical,  or 
optical  occurrences,  regularly  or  randomly  spaced, 
that  can  he  converted  into  changing  voltages.  Instru¬ 
ment  counts  for  one  second  and  displays  the  results 
on  illuminated  hve-digil  panel.  Will  recycle  continuously  on  automatic  o|>eration. 
Convenient  test  switch  permits  2  second  self-check  of  entire  unit.  Dimensions  21)%'' 
X  Uii/j"  X  13".  Weight  approximately  68  lbs. 

TIMI  INTERVAL  METER,  MODEL  510  provides  a 
dirKt  reading  of  elapsed  time  between  any  two 
events  in  the  range  of  0.000010  to  1.00000  sec¬ 
onds.  Accuracy  is  ±  10  microseconds.  Any  oc¬ 
currences  that  can  be  translated  into  changing 
voltages  may  be  so  timed.  Timing  may  be  started 
and  stopi«d  by  independent  voltages,  the  polar¬ 
ity  of  which  may  be  selected  by  means  of  toggle 
switches.  Sensitivity  control  permits  selection  of 
the  amplitude  of  start  or  slop  voltages  at  optimum  level  for  elimination  of  interfer¬ 
ence.  Dimensions  20%"  x  lO'/z"  x  13".  Weight  approximately  38  lbs. 

SINGLE  DOURLE  PULSE  GENERATOR  MODEL  903  is  a 

general  purpose  laboratory  instrument  that  supplies 
either  single  or  paired  pulses  individually  variable  in 
amplitude,  width  and  polarity.  Pulse  spacing  is  contin¬ 
uously  variable  from  0  to  10  microseconds,  pulse  width 
from  O.IU  to  1.6  microseconds  and  pulse  amplitude 
from  2(KI  volts  maximum  negative  and  50  volts  maxi¬ 
mum  positive  for  lOtMl  ohm  load,  and  10  volts  maxi¬ 
mum  negative  and  30  volts  maximum  positive  for  3o 
ohm  load.  Single  or  double  pulses  are  available  through  separate  panel  connectors. 
Repetition  rate  internally  controlled  1  to  1000  cps.  Push-button  control  single  cycle. 
External  signal  control  for  any  rate  up  to  1000  cps. 


These  are  basic  descriptions  of  representalive  standard  instruments. 
A  lariety  of  modifications,  both  standard  and  special,  are  available 
to  meet  specific  requirements.  Tor  complete  details  write  Dep't.  E. 

SciefUllic  Qon/pjo^uilUm 


2200  WRIGHT  AVE.  >  RICHMOND,  CALIF. 


A  NATIONAL  ORGANIZATION 


TUBES  AT  WORK  (cwiNaiMd) 

bulb  through  flexure  of  the  connect¬ 
ing  leads.  Nylon  readily  takes  the 
shape  desired  and  is  heat  resistant. 
As.sembly  is  rapid  and  simple  and 
cost  reduction  have  been  achieved 
by  using  the  Nylon  tubing  instead 
of  a  phenolic  cartridge  with  metal 
end  caps. 

Heat  resistance  is  important  be¬ 
cause  the  connecting  leads  are 
soldered  during  assembly  into  cir¬ 
cuits  and  the  apparatus  in  which 
the  thermistors  are  used  must  oper¬ 
ate  properly  over  a  wide  range  of 
temperatures. 

The  thermistor  application  is 
just  one  of  many  possible  uses  for 
the  tubing  in  the  electronic  indus¬ 
try.  The  tubing  itself  is  manufac¬ 
tured  by  Anchor  Pla.stics  Company, 
New  York,  N.  Y. 


Application  of  Tubes 
in  Heating  Equipment 

By  H.  J.  1)aiij;y  and  C.  H.  Souu,in 

Klrctronirti  Knoinferinff  Department 
Wentinghoune  Klectrie  Corp. 
nioom/leJd,  Netc  Jerney 

One  ok  the  major  problems  con¬ 
fronting  the  designers  of  induction 
and  dielectric  heating  equipment  is 
to  provide  for  the  tubes  a  physical 
and  electrical  environment  which 
will  favor  long  life  and  maximum 
reliability. 

Load  Variations 

An  important  consideration  in 
the  usual  r-f  heating  setup  is  the 
effect  of  expected  load  variations  on 
tube-element  dissipations  and  emis¬ 
sion  requirements.  As  the  loading 
increases,  the  plate  and  grid  voltage 
swings  decrea.se  and  the  plate  cur¬ 
rent  increases.  The  tube  draws 
more  power  input  so  that  the  anode 
dissipation  increases.  Thus,  the 
maximum  load  variation  above  nor¬ 
mal  should  be  such  that  neither  the 
maximum  plate  dissipation  nor 
maximum  plate-current  ratings  are 
exceeded.  The  latter  are  of  particu¬ 
lar  importance  in  the  case  of  tho- 
riated-tungsten  filaments. 

As  the  loading  decreases  the  plate 
swing,  the  grid  swing  and  the  grid 
current  both  increase  to  give  rise  to 
higher  grid  dissipations  and  require 
higher  peak  emission  currents  from 
the  cathode.  In  extreme  ca.ses,  the 
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DISCAr  1 
CitAMIC 
CONDENSfRS 


RADIO  MATERIALS  CORPORATIOi 

OENERAl  OFFICE:  332S  Callfvmki  Avmim,  Clikafle  It.  llUiwit 


TWe  HMC  Mantt  Oovofod  ixclvtivly  to  Coramk  Condomon 


Typo  t  OiSCAPS  or*  rt»«  fiiMil  liifh  fro^trtcy 
bv'^tt  copocitort  ovoilobi*  and  or*  *n9»> 
n**r*d  to  *B<**d  gwaront**d  minimwm  capac¬ 
ity  ot  tS^  C  witti  250  oppliod  V.D.C.  Copoc* 
■ty  clionf*  b*tw**n  room  t*mp*rotor*  ond 
45*  C  ••  only  •  AvoHobI*  in  oH 

itondord  copocitiot  from  .001  MFD  to  02 
MFD  ond  in  o  nwmbor  of  dvol  copocity  typ*». 

SPECIFICATIONS 

POWttFACTOI  .  ..  .  .1.S%ottKC 

WOtKING  VOITACE . 600  V  O  C. 

TEST  VOLTAGE  . 1200  V  O.C. 

INSULATION  Dwroi  fbonolic-Vocwom  Woi*d 
tESISTANCE  .  Initio!  7500  Mogobmt 

Aft*r  Humidity  1000  Mogobrnt 
LEADS  ~22  Tinnod  Coppor  1.026  OIA.I 

CAPACITY  TOLEtANCE  GMV 


NEW! 


Typ*  C  OISCAPS  or*  idoolly  toitod  to 
coupling  orEd  tur«*d  circuit  opplicotiont. 
THoir  copocity  will  not  cbongo  undor 
voltofo.  AvoilobI*  in  o  wid*  rong*  of 
copocitiot  or»d  tomporotur*  coofficiontt 
conformirtg  to  tHo  IMA  tpocificotioni 
for  Clott  I  coromk  cortdontori. 

SPECIFICATIONS 
FOWEI  FACTOt 

lots  tbon  .1  %  of  1  Mogocyci* 

WOtKING  VOLTAGE _  600  V.O.C. 

TEST  VOLTAGE  .1200  V  O.C. 

INSUUTIOF4 

Ouroi  Pbonolic— Vocuum  Woiod 
tESISTANCE  .  Inittol  7500  Mogofimt 
Aftor  Humidity  1000  Mogobmt 
LEADS  922  Tinnod  Copp*r  1.026  OIA.I 

CAPACITY  TOLEtANCI _ 

+  5%,  --110%.  20% 


jm 


Spocify  Typo  0  OISCAPS  wHon  o  mor* 
ttoblo  copocity  it  roguirod  for  coupling 
ond  by-pottirtg  filtor  notwoHit.  AvotlobI* 
m  o  copocity  rongo  botwoon  150  MMF  ond 
5000  MMF.  Tboy  footur*  o  v*ry  tmoll 
copocity  cbongo  botwoon  •  25*  C  ond 
♦  tS*  C. 

SPECIFICATIONS 

POWEt  FACTOt . 1  %  ot  1  KC 

WOtKING  VOLTAGE .  600  V  D  C. 

TEST  VOLTAGE  1200  V.O.C. 

INSULATION.. 

Ouroi  Pbortolic— Vocuum  Woiod 
tESISTANCE  Initiol  7500  Mogobmt 

AHor  Humidity  1000  Mogobmt 
LEADS..  922  Tinnod  Coppor  I  026  OIA.I 
CAPACITY  TOLEtANCE 

•l'20%  of  r.2$*  C 


HI-VOLTAGE  DISCAPS 


OISCAPS 


•  •  •  * ”  mica  ahd 


6  MV  By-Pott  S*ri«t 


NPO  and  TC 


STABLI  CAPACITY 


CAPACITY . 500  MMF  -  50%  -  20% 


L  WORKING  VOLTAGE . . . 20,000  V.D.C. 

1  TEST  VOLTAGE . 30,000  V.D.C. 

SPECIFICATIONS  '  POWER  FACTOR . 1.5%  Max.  at  1  KC 

(LEAKAGE  RESISTANCE . Initial  7500  Megohmt 

Afttr  Humidity . 1000  Megohmt 

INSULATION . Moulded  Platkon 


ACTUAL  SIZE 


StND  FOR  SAMPLES  AND  TECHNICAL  DATA 


RMC  DISCAPS  aro  approved  and  usod  by  I  /  I  /  I  I  I 

loading  manufacturers  of  TV  sets  and  I  /  I  /  I  /  / 

tuners,  radio  receivers  and  high  frequency  I  /  I  /  I  /  / 

eiectronk  equipment.  In  addition  to  their  I  /  I  /  I  /  / 

lower  cost,  they  offer  the  advantages  of  smali  /  /  j  /  J  j  i 

size,  low  self  inductance,  low  power  factor,  /  /  /  / 

high  working  voltage,  greater  mechanical  JL  /  I  Ot  ^  j 

strength  and  faster  production  line  handling.  J  ^  ^ 

TYPE  B  DISCAPS  TYPE  C  DISCAPS  TYPE  D  DISCAPS 
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Spimyta^ 


4 143  W.  State  St.  Milwavke*  I.  WIi. 

Haratalar*  kiwwa 
Mllwauka*  Metal  S^aalaa  C*. 


October,  195;  —  ELECTRONICS 


provides 

a  low  cost  source 


for  the 

Production  of 
Electronic  Ports 


Sfciiiil«fts  conical  on- 
velope  for  cothodo  roy 
assembly.  W‘  M 
chrome  ifOO,  16"  d'f 
11*  2"  deep. 


Corona  ehiold  «  W 

2$0  oluminum,  20"  long 


SOCKET 


SCREWS 


Standard"  recommends  Standards 


-of  "Standard's"  UNBRAKO  Standards 

Write  on  your  business  letterhead,  today. 


Rate 


Max 


A.Vy^lrJAYDON 

0  M  P  A  N  Y 


235  NOiTM  ILM  STRIIT 
WATiRtURT  20,  CONNECTICUT 

MiRiitjctiife  It  li*  >•(  Drt>(t\ 


\ 


\ 


i 


Simultaneously  Records 
Two  Independent  Variables 


. . .  the  BlicJhffniK  Duplex  Recorder 


Check  thece 
IMPORTANT  FEATURES 

•  Continuous  Balance  measur¬ 
ing  systems,  with  electronic 
non-cyclic  balancing. 

•  Auxiliary  switches  can  be 
supplied  on  one  pen  for  con¬ 
trol  or  signaling. 

•  A  solenoid-actuated  third  pen 
can  be  provided  to  register  in 
time  conformance  with  one  of 
the  starulard  pens. 

•  Unit  construction  diminates 
delicate  mechanical  linkages 
.  .  .  assures  long  operation 
with  minimum  of  mainte¬ 
nance. 


The  burden  of  tedious,  time-consuming,  and  often  inaccu¬ 
rate,  cross  reference  of  comparison  measurements  need  no 
longer  be  tolerated!  Now,  on  a  single  chart,  the  ElectroniK 
Duplex  Recorder  provides  a  clear,  easily  read  record  of  the 
measurement  of  practically  any  combination  of  two  inde¬ 
pendent  variables.  Standard  chart  drive  mechanism  permits 
both  variables  to  be  recorded  as  a  function  of  time  .  .  .  and 
with  a  Selsyn  motor,  they  may  be  recorded  as  a  function  of 
either  motion  or  displacement. 

Operating  on  the  "continuous  balance”  principle,  the 
recorder  incorporates  two  separate  measuring  systems  .  .  . 
both  standardized  simultaneously  by  the  push  of  a  button. 
Each  pen  traverses  the  full  eleven  inches  of  the  chart  width 
without  interference.  Simplicity,  sensitivity  and  depend¬ 
ability  make  this  versatile  instrument  a  "natural”  for  such 
applications  as  atomic  energy,  acoustics,  stress  analysis, 
central  station  dispatching.  Particularly  useful  in  before  and 
after  comparisons  made  by  recording  a  measurable  charac¬ 
teristic  of  a  substance  as  it  enters  and  emerges  from  a  proc¬ 
essing  stage  or  reaction. 

Minneapous-Honeywell  Regulator  Co.,  Industrial  Di¬ 
vision,  4428  Wayne  Ave.,  Philadelphia  44,  Pa. 


For  further  detaih,  write  fee 
Data  Sheet  No.  10X>-6 
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TUBES  AT  WORK 


plate-voltajfe  swinj?  can  become 
larger  than  the  d-c  plate  voltage 
and  even  become  great  enough  to 
cause  the  tank  circuit  or  the  tube  to 
arc  over. 

One  satisfactory  method  of  pre¬ 
venting  excessive  plate-voltage 
swing  in  high-power  oscillators  is 
a  circuit  which  automatically  ad¬ 
justs  the  fdament  voltage  so  that 
the  peak  emission  is  limited  enough 
to  just  maintain  a  normal  plate-vol¬ 
tage  swing.  The  plate-voltage  swing 
is  measured  by  a  peak-reading  di¬ 
ode-voltmeter  circuit  and  variations 
in  this  voltage  are  used  to  control 
a  filament  regulator  which  adjusts 
the  emission  to  give  normal  plate- 
voltage  swing  again.  This  method 
is  limited  to  use  only  on  tubes  with 
pure  tungsten  filaments.  It  has  the 
added  advantage  of  increasing  fila¬ 
ment  life  since  the  filament  is  al¬ 
ways  operated  at  a  temperature 
just  high  enough  to  supply  the  de¬ 
sired  emission. 

Other  methods  are  based  on  cir¬ 
cuits  which  automatically  adjust  the 
load  coupling  to  maintain  more  or 
less  constant  load  on  the  tube  over 
the  heating  cycle.  This  system  has 
not  been  too  satisfactory  because  of 
cost  and  limited  operating  range. 

Cutouts 


Om  Sovrct... 

One  Responsibility 


•v«ry  thing 


Reevec-Hoffman  QuartzSl^yt- 
tol  Units  faithfully  do  therwork 
they  are  designed  to  do  . the 
exacting  job  of  providing  ac¬ 
curate  frequency  control. 


The  control  of  filament  current  is 
a  preferred  method  where  it  can  be 
u.sed.  The  use  of  adequate  plate  and 
grid  meters  having  regions  of  ex¬ 
cessive  currents  clearly  marked  is 
of  some  help  in  avoiding  excessive 
currents.  Properly  adjusted  current 
overload  relays  in  both  circuits  are 
a  necessity  in  prolonging  tube  life. 
With  overload  relays  alone  for  pro¬ 
tection  there  is  often  a  tendency  to 
“set  it  up  a  little  higher”  when  the 
set  shuts  itself  off  too  frequently 
from  repeated  overloads. 

It  is  quite  probable  that  there  is 
a  more  real  economic  justification 
for  the  added  costs  of  some  of  these 
automatic  circuits  than  is  commonly 
realized  by  the  prospective  pur¬ 
chaser.  It  should  be  noted  that 
overload  relays  provide  very  nec¬ 
essary  protection  in  cases  outside 
the  control  range  of  automatic  sys¬ 
tems  in  case  of  failure  of  such 
systems. 

Many  times  premature  tube  fail¬ 
ures  are  caused  by  improper  oper¬ 
ating  conditions  which  are  not  as 


They  are  manufactured 
to  meet  all  military  and 
commercial  specificationt 
. . .  from  16  kc  to  100  me. 
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when  your 
problem  is 
Electrical 
Protection 


To  get  the  facts 
USE  COUPON 


Buss  offers  a  complete  line  of  fuses  — 
for  television  .  .  ,  radio  .  .  .  radar  .  .  . 
instruments  .  .  .  controls  .  .  .  avionics  — 
os  well  os  for  oil  home,  industrial  and 
commercial  uses.  Its  easy  to  select  the 
right  BUSS  fuse. 

Behind  the  unquestioned  h'gh  quality 
of  BUSS  fuses  ore  37  years  of  specializ¬ 
ing  in  nothing  but  fuses  and  the  world's 
largest  fuse  research '  laboratory  and 
fuse  production  capacity. 


Every  BUSS  fuse  is 
electronically  tested 

So  that  you  can  depend  on 
every  BUSS  fuse  to  operate 
properly  under  all  service  con¬ 
ditions,  each  fuse  is  tested  in 
a  highly  sensitive  electronic 
device  that  records  whether  or 
not;  the  fuse  is  correctly  coli- 
brated  —  properly  constructed 
—  and  right  in  physical  dimen¬ 
sions. 


Bussinonn  Mfg.  Co.,  Umvorslty  ot  i«ff«fson 
St.  levis  7,  Mo.  |6tvision  McGrow  Eloctrk  Co.) 

Pkoi*  sond  BuHotin  SfB  contoirMrsg  comploto  focU  on  BUSS  Small 
Dimontion  Pwsos  ond  Fwt*  Holders. 


If  your  problem  is  “New  and  Different” 
turn  first  to  BUSS 

We  welcome  requests  to  help  you  in  selecting  the  proper 
fuse  or  in  designing  the  special  type  of  fuse  or  fuse  mounting 
best  suited  to  your  conditions. 

Submit  sketch  or  description  showing  type  of  fuse  con¬ 
templated,  number  of  circuits,  type  of  terminals,  and  the  like. 
Our  staff  of  fuse  engineers  is  at  your  service. 

BUSSMANN  MANUFACTURING  CO..  UNIVERSITY  AT  ^pTERSON.  ST.  UWIS.  MO. 
DIVISION  MCGftAW  ELCCTftIC  COMMNV 
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Of  LAY 
.  KCtAY 


AMT-tX: 


PROVIDi  DllAYS  RANGING 
FROM  I  TO  I20  SICONDS 


to  CONVBTt  PM  SlgNols  to 
amplitodo  variatioHS. 


Features:  —  Compensated  for  ambient  tempera¬ 
ture  changes  from  —40*  to  1 10°  F  . . .  Hermetically 
sealed;  not  affected  by  altitude,  moisture  or  other 
climate  changes . . .  Explosion-proof . . .  Octal  radio 


wHh  a  Q  raago  from  300 
to2S00. 


for  Information  Writ#  To: 


INSTRUMENTS,  INC. 


12  WEST  BROADWAY,  NEW  YORK  7,  N.Y 


ms 


manufacturert  or 
Direct  Recording  Oeclllogrophs 
And  Telemetering  Systems 


ft  MPfRITf  CO., Inc.,  561  Broadway,  New  York  12  ,N.Y.  * 

In  Canada  Atlas  flodjo  Corp  .  Ltd  .  560  King  Sf .  W  Toronto 


LISTENING 

COMFORT 


HEARING  AT  ITS  BESTI 

Modern,  lightweight,  durable— Telex  Quality 
Headsets  are  easy  on  the  ears  ...  No  uncomfortable 
ear  pressure  .  .  .  Easily  adjustable  and  built  for 
hard  usage  .  .  .  Telex  Headsets  effectively  block  out 
background  noises  ...  5  ft.  standard  cord  or 
special  cord  with  built-in  volume  control . . . 


TWINSET  * 

Nothing  Touchot 
the  Ear 

Weighs 
only  1.6  oz. 


MONOSET  < 

Diroct  Signal  for 
Both  Ears 

Woighs 
only  1.2  oz. 


ELECTRO-ACOUSTIC  DIVISION 

DEPT.  H-15,  TELEX  PARK,  ST.  PAUL  1,  MINN. 

• 

In  Canado,  Atlas  Radio  Corporation,  Toronto 

STANDARD  OF  THE  WORLD  FOR  QUALITY  HEADSETS 


NEW  CIRCUIT  ELEMENT 

THE 

sicnnTRon 

A  Hlgk  Q  llortfo-ModMuUol  Rosoootor 
Of  Smoll  Slio  Aod  Groat  StoMIty 

SERVES  YOU  4  WAYS 


of  prossoro,  temporatmo, 
attoloratloa,  displatomoot, 
straio,  ot€.  for  PM  tola- 
motoriag  systoms. 


of  aoar  trystal  stability 
whk  a  wido  toalag  raago. 
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Fibergi^s 


to  televisi 


than  meets 


Your  Cuotomerm  IVerer  See  it 


When  a  TV'  set,  or  any  piece  of  electronic  equipment, 
leaves  your  assembly  lines,  your  reputation  goes  with 
it.  If  it  works  and  keeps  uwhing,  with  a  minimum  of 
service,  you  build  customer  good  will.  If  it  breaks  down, 
your  service  costs  are  high  and  there’s  no  need  to  tell 
you  what  happens  to  good  will. 

To  help  you  build  electronic  equipment  that  lasts, 
progressive  makers  of  wire  and  cable  and  of  molded 
components  build  “life  insurance”  into  their  pnnlucts 
with  Fiberglas*  insulating  materials.  For  example, 
lacquered  wire  made  with  Fiberglas  yams  resists  the 
ravages  of  heat,  n)t,  even  age,  far  longer  than  conven¬ 
tional  wire.  Molded  plastic  components,  reinforced 
with  Fiberglas  materials,  give  you  high  dielectric 
strength,  plus  stmctural  strength  never  before  possible 
in  such  constmetions. 

Next  time  you  order  wire,  cable  or  molded  parts, 
remember  to  specify  Fiberglas  Insulating  Materials. 
It’s  the  cheapest  “life  in8uran<-e”  you  can  buy  for  your 
products. 

Owens-Coming  Fiberglas  Corporation,  Klectrical 
Sales  Division,  Dept.  860, 16  East  S6th  Street,  New 
York  22,  N.  Y. 


*fib«r9la*  U  fH*  fro^-mork  U.  S.  Rnt.  Off  )  ol  0« 

fof  W  vorMtv  of  pro^wcH  modo  of  Of  with  Abrowt  gloat. 


CocrMftg  FtberqUit  Corporation 
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TUIES  AT  WORK 


obvious  to  detect  as  excessive  cur¬ 
rent  on  a  meter.  Examples  of  these 
are  improper  cooling  conditions  and 
improper  filament  connectors. 
Should  the^mineral  content  of  cool¬ 
ing  water  for  water-cooled  tubes 
be  too  high,  a  mineral  deposit  will 
build  up  on  the  anode  wall  which 
will  appreciably  decrease  the  heat 
transfer  from  the  anode  to  water, 
reduce  water  flow  and  result  in 
anode  overheating.  The  same  result 
can  occur  due  to  reduced  carrying 
capacity  of  the  water  piping  when 
deposits  build  up  on  the  pipe  walls. 

Solution  of  this  problem  is  a 
clean  low-mineral-content  water 
system.  For  large  tubes,  a  closed 
.system  using  distilled  or  deionized 
water  and  a  suitable  heat  exchanger 
is  desirable.  Flow  switches  and 
water-immersion  thermal  switches 
should  be  in.stalled  to  protect  tubes 


'^OID  MAKIH® 


Specify  Mack  with  conManca  for  att  your 
molded  componanC  ngutwniiiiiw.  One  of 
the  original  plastic  molders.  Mack  exper¬ 
ience  dates  back  over  three  decades,  to 
the  beginning  of  the  industry.  From 
design  to  final  inspection.  Mack  manu¬ 
facturing  methods  —  keyed  to  the  elec¬ 
tronic  industry  —  give  assurance  that  each 
part  is  electrically  and  mechanically  cor¬ 
rect.  Complete  service  from  blueprint  to 
finish  features  deliveries  to  meet  your 
assembly  line  schedules.  Inquiries  will 
receive  prompt  attention;  address  Mack 
Molding  Company,  Inc.,  Wayne,  N.  J, 


FROM  3  COMPLETE  PLANTS 


FIG.  1 — An  axompla  of  powar  ore  dam¬ 
age  to  a  lUomant  atructuro.  Tube  aul- 
fered  approximately  100  timet  normal 
plate  current  during  the  arc  period 


against  insufficient  water  and  too 
high  a  water  temperature. 

In  the  case  of  air-cooled  tubes, 
the  use  of  adequate  air  Alters  and 
airflow  switches  are  of  vital  impor¬ 
tance.  The  air  filters  should  be  lo¬ 
cated  so  they  can  be  easily  changed. 
It  cannot  be  too  highly  stressed  that 
the  users  of  r-f  heating  equipment 
must  understand  the  problems  of 
such  equipment  and  that  periodic 
maintenance  is  a  good  investment 
rather  than  an  expense. 

Another  factor  often  overlooked 
in  using  air-cooled  tubes  is  the  tem- 


WAYNE,  NEW  JEkSEY 


ARIINGTON,  VERAAONT 


OVER  SO  YEARS  OF 
MOLDING  SERVICE  TO  INDUSTRY 
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relay  without  secrets! 


Now... hermetically  sealed  in  glass 


Automatic  Electric 


s—  H  in  operation!  You  can  tell  at  a  glance  the  excel¬ 
lent  job  this  relay  is  doing.  See  that  contacts  are  making 
and  breaking  as  they  should  .  .  .  check  the  condition  of 
the  long-wearing  contact  surfaces  .  .  .  observe  spring 
travel,  tension,  and  follow.  All  of  these  factors  which 
indicate  the  relay’s  remaining  life  are  readily  visible 
through  the  glass  enclosure.  You  can  check  them  easily, 
and  thus  use  a//  of  the  long  life  this  relay  offers. 

U$0  it  anywhnrml  It’s  small  enough  to  mount  in  a 
minimum  of  space,  yet  it  handles  a  large  load.  Hermetic 
sealing  protects  this  relay  from  dust  and  corrosion;  the 
durable  glass  housing  protects  it  from  accidental  bumps, 


class  ”S”  relay 


and  blows.  'This  is  the  only  relay  that  offers  you  all 
these  features!  Available  with  a  wide  range  of  coils  and 
contact  arrangements;  write  for  specifications  and  details. 

Address: 

AUTOMATIC  ELECTRIC  SALES  CORPORATION 
1033  West  Van  Buren  St.,  Chicago  7,  111. 

Offices  in  principal  cities 


RELAYS  SWITCHES 


CHICAGO 


FLECTION  ICS  — October,  1951 


225 


f  I'-fi  ir'i 


ECONOMY 

ACCURACY 

STABIUTY 

COMPACTNESS 


IN  PRECISION 


RESISTORS 


★  ★  ★ 


Have  your  Cake . . .  and  Eat  it,  too,  with 

JELLIFF  ALLOY  1000  RESISTANCE  WIRE 

The  new  high  in  Resistivity — 1000  ohms/cmf  "•  nctio.iix  •  iiiTX 

plus  an  impressive  array  of  important  electrical  ' 
and  physical  characteristics,  make  our  new 
ALLOY  1000  the  most  desirable  material  for 
windings  in  compact,  precision  resistors  of  all 
types.  And  the  E)est  thing  about  it  is  that  you 
don’t  gain  one  characteristic  at  the  cost  of  seri¬ 
ous  losses  elsewhere.  Write  today  for  Bulletin 
17,  with  the  full  story  and  technical  data  on 

lElllFF  UlOY  1000  RFSISTOHCF  WIRE  V . - . . 


HERMETIC 

SEALING 

COMPONENTS 


90C/40-HS.14  / 


/\fo4iA  /JueUlcJUe 


An  extended  range  of  types 
and  sizes  in  the  popular 


MULTIPLE  HEADERS  91 

The  90-G  Series  is  now  supplied  in  a 
^  90  G/r-7  wider  range  of  types  than  ever  VjiffW 

IMinialure]  before.  These  include  5  and  10  njjp*  ^ 
amp  lead  sizes  with  from  2  to 
14  terminals  as  well  as  plug-in  f  ' 
bases  for  miniature  7,  novel  9,  ^ 

W  ^  special  14-prong  sockets. 

^  Voltage  ratings  are  1600  peak. 

90  VYrite  for  These  Destriptive  Bulletins; 

t49  —  Hsrinetirally  Stoltd  Termlaols 
ISO -Hermetically  Seeled  Headers 
‘  Rfkll  -Casket  Type  luffclutt 


2KW 

VACUUM  TUBE 

BOMBARDER 

OR 

INDUCTION 
HEATING  UNIT 


For  Only  $650. 


Never  before  a  value  like  this  new  2-KW 
bench  model  "Bombardcr"  or  high  fre¬ 
quency  induction  heater  ...  for  saving 
time  and  money  in  surface  hardening, 
brazing,  soldering,  onnealing  and  many 
other  heot  treating  operotions. 

'.timple  .  .  .  Easy  to  Operate  .  .  . 
Economical  Standardization  of 
Unit  Makes  This  New  Low  Price 
Possible. 

This  compact  induction  heoter  saves 
space,  yet  performs  with  high  efficiency. 
Operates  from  220-volt  line.  Complete 
with  foot  switch  and  one  heating  coil 
mode  to  customer's  requirements.  Send 
somples  of  woA  wanted.  We  will  ad¬ 
vise  time  cycle  required  for  your  par¬ 
ticular  job.  Cost,  complete,  only  $650. 
Immediate  delivery  from  stock. 

Scientific  Electric  Electronic  Heaters  ore 
made  in  the  following  ranges  of  Power; 
1  -2.3W  -5-7H-1012V^  15  18  25-40-60 
80  100  2S0KW 


ELECTRICAL  INDUSTRIES 

sCOrPOBklfb 
44  SUI^MER  AVENUE  •  NEWARK  4,  N  J. 


“S"  CORRUGATED  QUENCHED  GAP  CO 

107  Monroe  St ,  Garfield.  N  I 


TUBES  AT  WORK  (continued) 

perature  of  the  air  entering  the 
radiator.  Most  tube  manufacturers 
limit  the  allowable  incoming  air 
temperature  to  45C.  In  many  in¬ 
stallations  where  the  air  tempera¬ 
ture  in  a  plant  is  high  due  to  near¬ 
by  ovens  or  other  such  equipment 
and  particularly  where  the  air  com¬ 
ing  into  the  r-f  heater  pa.sses  over 
a  hot  transformer  or  component 
before  being  forced  through  the 
radiator  of  the  tube,  this  tempera¬ 
ture  may  be  exceeded  considerably. 
In  difficult  cases  it  may  be  very 
worth  while  to  install  an  air  duct  to 
bring  air  in  from  outside  the  plant 
or  from  a  cooler  spot  in  the  plant. 
In  some  cases  a  booster  blower  may 
be  necessary  to  compensate  for  air¬ 
flow  losses  in  the  duct. 

Another  troublesome  item  and 
one  which  would  be  the  least  sus¬ 
pected,  is  the  filament  connector. 
It  is  a  fact  that  every  year  many 
tubes  fail  to  perform  properly  and 
suffer  premature  deaths  because  of 
improperly  designed  and  used  fila¬ 
ment  connectors.  A  good  filament 
connector  should  make  contact  with 
the  tube  terminal  at  a  large  number 
of  points  and  should  keep  these  con¬ 
tact  points  under  a  definite  mechan¬ 
ical  pre.ssure  even  after  it  has  been 
in  use  for  many  months.  The  con¬ 
nector  should  be  plated  with  a  suit¬ 
able  coating  which  remains  a  good 
electrical  conductor  even  after  many 
hundreds  of  hours  at  operating  tem¬ 
peratures. 

Silver  is  usually  a  satisfactory 
plating  material  as  silver  oxide  is 
also  a  good  conductor.  The  connec¬ 
tor  should  be  designed  with  a  flex¬ 
ible  lead  which  does  not  transmit 
strain  to  the  tube  terminal  or  glass 
.seals.  The  connector  should  lie  cap¬ 
able  of  being  applied  or  removed 
without  the  use  of  pliers  or  other 
tools  whose  abuse  often  results  in 
bent  terminals  or  cracked  -seals. 
Such  connectors  have  been  made 
and  are  in  use  in  many  equipments 
today. 

Limiting  Arc  Currents 

Internal  arc-over  in  high-power 
tubes  sometimes  occurs  when  there 
is  a  sudden  change  in  line  voltage  or 
loading.  In  certain  large  installa¬ 
tions  where  several  tubes  are  fed 
from  a  common  power  supply,  a 
peak  current  several  hundred  times 
the  rated  d-e  plate  current  can  flow 
through  a  tube  if  it  arcs  internally; 


for  designing,  production  checking, 
research  or  “proof  of  performance" 
FCC  tests  for  broadcasters. 


A  low-distortion  source  of  audio  fre¬ 
quencies  between  30  and  30,000  cycles, 
f^lf-contained  power  supply.  Calibra¬ 
tion  accuracy  ±3%  of  scale  reading. 
Stability  1  %  or  better.  Frequency 
output  flat  within  1  db,  30  to  15,000 
cycles. 

MODEL  200  . $138 


For  fundamentals  from  30  to  15,000 
cycles  measuring  harmonics  to  45,000 
cycles;  as  a  volt  and  db  meter  from  30 
to  45,000  cycles.  Min.  input  for 


noise 

jVand  distortion  measurements  .3  volts. 
.’Calibration;  distortion  measurements 
wit  5  db;  voltage  measurements  ±5^0  of 
3^11  scale  at  1000  cycles. 

^ODEl  400  . $168 


Combines  RF  detector  and  bridging 
trsBiformer  unit  for  use  with  any  dis¬ 
tortion  meter.  RF  operating  range:  400 
kc  to  30  me.  Single  ended  input  impe¬ 
dance;  10,000  ohms.  Bridging  impe¬ 
dance:  5000  ohms  with  1  db  insertion 
kwa.  Frequency  is  flat  from  20  to  50,000 
cycles.  . 

MOOIL  404  ...  .  ....  $85 


Speeds  accurate  analysis  of  audio  cir- 
•  cpits  by  providing  a  test  signal  for 
*  examining  transient  and  frequency  re¬ 
sponse  ...  at  a  fraction  of  the  cost  of 
a  square  wave  generator.  Designed  to 
be  driven  by  an  auilio  oscillator. 

MOOH  250  ..  . .  $10 


mstrumenfs  of  laboratory  occuroc/ 

Bttllotm  CL'101  gim  coMplttt  dttoils 


f^nirjker  &  Williamson,  Inc 


237  FaW8^d  Avenue  •  Upper  Darby,  Pa. 
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ADLAKE  RELAYS  AT  WORK  —  On*  of  o  toriot  of  odvortisomonts  on  spociftc  ADLAKE  opplicotions. 


Adams  &  Westlake 


for  proved  dependability 


are  used  in 


Aerocom  Transmitters 


When  the  "ceiling  it  zero" — when  fug,  rain  or  sleet  pulls 
visibility  down  and  runs  flying  risks  up— then  aeronautical 
transmitters  must  not  fail.  Their  reliability  under  all  con¬ 
ditions  makes  aulake  Relays  the  choice  of  Aerocom,  lead¬ 
ing  electronic  manufacturer  of  3090  Douglas  Road,  Miami 
33,  Florida. 

ADLAKE  Relayt  are  designed  and  built  to  meet  the  most 
exacting  requirements.  Their  mercury-to-mercury  contact 
prevents  burning,  pitting  and  sticking,  and  their  sturdy 
construction  armors  them  against  outside  vibration  or 
impact.  And  most  important  of  all,  they  require  no  mainte¬ 
nance,  for  they  are  hermetically  sealed  against  dust,  dirt 
and  moisture. 

Get  the  full  itory  on  the  part  adlake  Relays  can  play  in 
your  business!  Write  The  Adams  &  Westlake  Company, 
1107  N.  Michigan,  Elkhart,  Indiana.  No  obligation,  of 
course. 

EVERY  ADLAKE  RELAY  GIVES  YOU  YHESE  ADVANTAGES: 
HERMETICALLY  SEALED — dust,  dirt,  meistur*,  OHidetion  ond  t*mp«raturt 
chonges.  can't  intortar*  with  oporotion. 

MERCURY-TO-MERCURY  CONTACT— pravanlt  burning,  pining  and  clicking 
SILENT  AND  CHATTERLESS  •  ABSOLUTELY  SAFE 
REQUIRES  NO  MAINTENANCE 


ADLAKE  RELAYS 


Medal  13GLX-M,  1KW  Reacan  Trancmitter, 

manufactured  by  Aerocom.  Operates  on 
a  single  frequency  in  the  range  200-41.5 
Kcs.  Tone  oscillator  provides  30' ,  high 
level  modulation  for  identification  when 
keyed  with  Aerocom’s  model  AK-3B 
automatic  keyer.  This  transmitter  uses 
four  ADLAKE  Relays 
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RtOu'e> 
not  1.  not  2 
.  .  .  hut  S 
i  ZtPGRtPS* 
I  ON  EACH 

m  mower 


SELF-BONDING  POLYETHELENE  BASE  TAPE 


ZIP-GRIP  *  Action  Demonstrator 

[  •  • .  ond  why« 

Zip-Grips*  defy  vibration.  loUs.  shocks  .  .  . 
"Do  Not  Loosen  in  Normal  Service”,  says 
Reo  Motors,  Inc.,  makers  of  "America’s  Bir- 
aest  Selling  Power  Mowers”. 

The  ZIP-CRIP*  demonstrator  shows  you  how 
zip-grip's*  exclusive  Contra-Thrust  action 
together  with  Interference  Fit  provides  pos¬ 
itive  self-locking  effect  in  over  100  products. 
Along  with  your  FREE  zip-crip*  Action  Dem¬ 
onstrator  we  will  send  you.  without  cost,  an 
illustrated  Data  Sheet  and  an  offer  of  Engi¬ 
neering  Test  Samples  to  help  solve  puzzling 
set  screw  appltcationB  on  your  products. 
Write  for  these,  without  charge  or  obligation.  ] 


Forms  into  a  solid  mass  of  insulation 
producing  moisture-tight  seals  by  means 
of  a  gasketing  action  on  all  materials. 


Moli.r,  of 

Sock.t  and  H.odlto 
SCI  SCREWS 

W  SMf9.Co. 

470  H4in  St.  loitl«tt.  III  ICNkg|o  tuburk) 
gprriaiue  in  Solving  Puzzling  Set  Screw  Probleme. 


FOR  Twrdbs  •  CMi  •  Rcsistwi  •  OtflKtlMi  Vrtn  •  AdImms 
FOR  Elickiglittnt  •  Ma-Unt  swlacn  (I  iitiiiul  rictsnA  dlimetai 
Dim  Wifs  iRi«lii;l.  Itw  nmI  d  lacRMts. 

FOR  End  SmHui  d  Cabin. 

FOR  As  wtfirwitg  uiUs|  mschaslsai  Mth  fir  tfMictilc  latf  tm- 
mitic  ssiiist. 


CHECK  THESE  EXCLUSIVE  FEATURES 


aif'Spaced  oiliculated 

R.F.CABLES^^gjS^ 


Fuses  into  a  non-laminar  homogeneous  mass. 
Excellent  dielectric  characteristics— 
over  1,000  volts/mil. 

A  perfect  moisture  barrier  and  corona  resistant. 
(Can  be  applied  at — 30®  F.)  Prolonged  ageing 
>^ithoul  deterioration. 

Will  not  corrode  metals. 

Easy  to  apply— conforms  readily  to  odd  contours. 
S.  I.  C.  2.12,  P.  F.  .0004  (g,  10  m.c. 


SEND  TODAY  FOR  FREE  SAMPLE  STRIP 


THE  LOWEST  EVER 
CAPACITANCE  OR 
ATTENUATION 


Weare  specially  organized 
to  handle  direct,  enqui.ies 
from  overseas  and  con  give 

/MAtf/>lAr£lffiMA*/£r/Olir  USA. 

Biiiea  m  Uoitofi  ^Wem^nt  by  your  check 
•«  wmpl#  onv  forof  hm 


BISHOP  manufacturing  CORPORATION 
10  Canfield  Road,  Cedar  Grove.  New  Jersey 
Please  tend  BI-SEAL  data. 


Company 


Address 


Tel:  VErono  8-2372 
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lONATTBl 

TTHS 

IMSW 

OHMS 

atTtN 

dbtooii 

LfiAMIC 

Kw 

00“ 

A1 

74 

1.7 

0.11 

0.36 

A2 

74 

1.3 

0.34 

044 

AS4 

73 

0.6 

1.5 

OM 

UWOMf 

vrm 

CAMC 

ATTCN 

00* 

C  1 

7.3 

ISO 

2.5 

036 

PCI 

10.2 

132 

3.1 

0l36 

CM 

6.3 

173 

3.2 

036 

C2 

6.3 

171 

2.15 

0.44 

C22 

S.S 

184 

2.8 

044 

C3 

S4 

197 

1.9 

0.64 

C33 

46 

220 

2.4 

0.64 

C44 

4.1 

2S2 

24 

14)3 

2.  Hm  m  •v«r>oll  •ccwrocy  tm  dc  7.  r*«p#nM  flat  fram  20  cp« 

iKamawH  a#  ^3%  al  faN  tcala.  ta  appramimalalv  2  Me. 

2.  Maatarat  d<  vaHagai  fram  0-02  vaH  2.  NagoHv  >a»dba<li  ckeaH  pravMat 
la  1 500  valH.  batlar  avar  all  tlaMllv. 


f  RCA  WV-97A 
Senior  VoltOhmysl* 

reading  peolr-fo-pealr  voltagei 

ONLY  «67*® 

Includes  direct  probe  and  cable, 
dc  probe,  ohms  lead,  and  ground  lead 


TEN  WAYS  BETTERI 

.  Dkacdy  maatarat camplax  wavat fram  0.  AM  fait»»caia  aaHoge  palidi  Iweraaso 


Unto* 


0.2  vaN  la  2000  vaHt,  paafc^a^paak. 


in  a  anifarm  **2*1^1**  raNa. 


7.  SraNaewey  ratpanta  Oaf  fram  20  cpf 
ta  appraximtWaly  2  Me. 


volvat  af  elna-wava  0.  FaHy  anclatad  malal  eata  »hMd« 


vaHagai  fram  0.1  vail  la  1500  vaH*. 


•aneiliva  eMcIrawk  Mdfa  fram  if  Aalde. 


Tha  WV>97A  measures  peok-lo* 
peak  voltages  directly.  Hence,  R 
quickly  provides  informotion  es* 
lentiol  for  sarvkmg  TV  receivers 
with  their  pulse-type  woveforms. 


The  WV.97A  has  a  range  of  usefulness  extending  beyond 
that  of  any  other  instrument  in  the  field.  Its  quality,  de¬ 
pendability,  and  accuracy  make  it  a  true  laboratory  instru¬ 
ment;  it  is  exactly  what  is  needed  for  television  in  the 
design  laboratory,  factory,  and  service  shop. 

The  new  Senior  VoltOhmyst  measures  dc  voltages  in 
high-impedance  circuits,  even  with  ac  present.  It  reads  the 
rms  values  of  sine  waves  and  the  peak-to-peak  values  of 
complex  waves  or  recurrent  pulses,  even  in  the  presence 
of  dc.  Its  electronic  ohmmeter  has  a  range  of  ten  billion 
to  one. 

Like  all  RCA  VoltOhmysts,  it  features  high  input 
resistance,  electronic  protection  from  meter  burn-out, 
zero-center  scale  for  discriminator  alignment,  molded- 
plastic  meter  case,  a  1 -megohm  isolating  resistor  in  the 
dc  probe,  and  sturdy  metal  case  for  good  rf  shielding. 

An  outstanding  feature  is  its  usefulness  as  a  television 
signal  tracer  .  .  .  made  possible  by  its  high  input  resist¬ 
ance,  wide  frequency  range,  ahd  direct  reading  of  peak- 
to-peak  voltages. 

For  complete  information  on  the  new  RCA  WV-9,7A 
Senior  VoltOhmyst,  see  your  RCA  Test  Equipment  Dis¬ 
tributor,  or  write  RCA,  Commercial  Engineering,  Section 
42JX,  Harrison,  New  Jersey.  •a.a.u.s.pst.oa. 


SPECIFICATIONS  ^ 

oc  vottMnn. 

Sovon  continwow*  rongot . 0  to  I.S,  5,  IS,  50,  ISO, 

500,  1500  volH 

Ifipwl  rovklonco  (inclodiof  I  mogohm  in  d<  proko): 

AN  rongot . II  mogohmt 

SontMvNy  for  Hm  I  .S  voN  rongo . . . . . .  7.3  mogohmt*por-voN 

Ovor-.«H  Accuracy . ^3%  of  full  tcolo 

AC  VOirMfTC2«»Fourtoon  conNnuout  rongot: 

Fooh-lo-pooli  rongot . 0  to  4,  14,  42,  140,  420, 

1400,  4200  voHt 

Moximum  pooh«to-pooli  input  voHogo  for  complox  wovot,  2000  voHt 

RMS  rongot  (for  tino  wovot) . 0  to  I.S,  5,  IS,  50, 

ISO,  500,  1500  voHt 

Input  Rotitlonco  ond  CopocHonco  with  WO*2ll  Diroct 
ProHo  and  CoWo: 

I.S,  S,  IS,  50,  ISC^voH  rongot. . .  0.t3  mogohm  thunlod  by  70  -Atif 

SOO-voH  rongo . 1.3  mogohmt  thunlod  by  60  ;A;Af 

IS00>voH  rongo . I.S  mogohmt  thunlod  by  60 

Proquoncy  Rotponto  wHh  WO-21 S  OHoct  frobo  ond  CoMo: 

I.S,  S,  IS,  SO,  ISO,  500*voH  rongot  Rot  from  30  cpt  to  3  Me  for 

voHogo  tourco  hoving  100-ohm  impodonco 

Ovoroll  Accurocy: 

I  .S,  1 5,  50,  I  SO,  500,  I  SOO-voH  rongot . rfc  5%  of  full  tcolo 

OHMAIfTfR. 

Sovon  conlinuout  rongot . 0.2  ohm  to  1000  mogohmt 

Conlor  tcolo  voluot . 10,  100,  1000,  10,000  ohmt; 

0.1,  I,  10  mogohmt 

DimifmONS:  7%"  high;  SVe**  wMo,  414"  doop 
AVAtLABLt  ACCOSORIfS 

W<3-264  Crytlol  Oiodo  Probo.  fxiondt  rongo  lo  250  Me 

($7.7S  tuggotlod  utor  prico) 

WO-3t9  High-VoHogo  Probo  ond  WO-206  Rotklor  lo  oxtond  rongo  to 
50,000  voHt.  ($9.95  tuggotlod  utor  prico) 


Available  from  your  RCA  Test  Equipment  Distributor 

RAD  to  eORPORATtOM  of  AMERICA 


TMsr  KQinMant 
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TUBES  AT  WORK 


this  type  of  power  arc  can  destroy 
a  tube  very  quickly. 

There  are  at  least  three  principle 
methods  of  limiting  arc  damage. 
First,  the  overload  relay  and  circuit 
breaker  should  open  the  circuit  in 
the  shortest  possible  time.  Breakers 
are  available  which  will  operate  in 
I'n  sec  or  less.  Second,  the  reactance 
of  the  rectifier  transformer  should 
be  as  high  as  feasible.  Also,  where- 
ever  possible,  additional  .series  re¬ 
actance  connected  in  the  anode  lead 
will  help  materially  in  limiting  the 
current  rise  to  a  nondestructive 
value  during  the  time  required  for 
the  circuit  breaker  to  open.  Such 
reactances  should  be  designed  to 
limit  the  peak  arc  current  to  not 
over  20  times  the  normal  plate  cur¬ 
rent.  Third,  an  ignitron  can  be  con¬ 
nected  across  the  power  supply  and 
arranged  to  short  out  the  supply 
and  ab.sorb  the  extra  energy  when 
the  current  becomes  excessive  until 
the  circuit  breaker  opens. 

Figure  1  shows  an  example  of 
[lower  arc  damage  to  a  filament 
structure.  This  tube  suffered  ap¬ 
proximately  100  times  normal  plate 
current  during  the  arc  period. 

Line-Voltage  Regulation 

V'ariations  in  line  voltage  can,  if 
excessive,  have  considerable  effect 
on  tube  operation,  particularly  fila¬ 
ment  life.  Figure  2  shows  the  theo¬ 
retical  variation  of  filament  burn¬ 
out  life  with  filament  voltage.  It 
can  be  seen  that  a  5-percent  in¬ 
crease  in  filament  voltage  above  nor¬ 
mal  results  in  about  40-percent  less 
life  and  a  5-percent  decrease  in 
voltage  about  doubles  the  life. 
These  data  apply  only  to  pure  tung¬ 
sten  filaments  at  constant  filament 
voltage  where  the  life  is  determined 
by  the  evaporation  rate  of  tungsten. 

For  tubes  having  thoriated  tung- 


SESSIONS  Timer  as  used  in  the  ADMIRAL  Clock  Radio 


LOW  PRICE 


UNBEATABLE  ACCURACY 


SrMtioiiM  Tinier^  r<M<t  leiss  to  tiiamifartiin*. 
art*  iii4»re  ronipart  .  .  . 

|»art8.  'I'hiK  pru'c*  atlvaiilape  in 
iiii|M>rtant  in  tfMlay'H  radio  market. 


S4*Khioii!4  Kid)K>  l)<'ll^olloll^  iiioior  run>^  at 
('oiiniaiit  MtavH  in  Htr|i  nilh  |M>Her 

fr<M|iienry.  Itx  de|K‘ndal>ilit y  itt  atteHteil 
l>v  iiianv  thousands  of  saliHlifnl 


CUSTOM  STYLING 


QUIET  RUNNING 

No  annoying  buzz  of  l>if:li  k|i 


.*'ly  ling  aiiil  oolor  were  (Tcaleil  lo  \<li 
^|»e<'ificalion8  to  haniioiiizr  uilh  r 
<ln.ign. 


TIh‘s<*  benefits  are  sours  in  sour  new  el<M-k  radio  design  when 
you  speeifs  Sessions  Timers.  For  eoinplete  tt'clinical  iletails. 
write  The  Sessions  CiltM-k  (ioinpans.  'liiiier  Disision.  Dept. 
410.  Forestville,  (^.onn. 


riLZMCNT  VOLTAOe  IN  PEHCTl’  OT  H3SM41. 


FIG.  2 — Theoretical  Toriotioii  of  iilament 
burnout  lUe  with  iilament  eoitage 
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BRIDGEPORT  BRASS  COMPANY 


Copper  Allot  Bulletin 


MILLS  IN  BRIDGEPORT,  CONN.  AND  INDIANAPOLIS.  IND.-IN  CANADA:  NORANDA  COPPER  AND  BRASS  LIMITED.  MONTREAL 


Upper  left  »how»  mechanisni 
of  governor  for  timing  motor. 
Parts  in  center  are  for  motor. 
Gear  Box,  cover  plate,  brush 
plate  and  commutator  are 
»hown  at  right. 

Lower  left  is  timing  motor 
with  cover  removed  from  gov¬ 
ernor  assembled  m  repeat 
cycle  switch  assembly  Cour¬ 
tesy  The  A.  W.  Haydon  Co.. 
Waterburv.  Conn. 


Clock  Escapement  AccnratelT 
Govems  D.C.  Timing  Motor 


The  ordinary  clock  escapement 
mechanism  is  proving  an  effective  gov¬ 
ernor  in  controlling  the  speed  of  direct-  i 
current  timing  motors  for  military  and 
civilian  timing  applications.  Fluctua-  ' 
tions  in  voltage,  load  and  temperature  | 
which  would  affect  the  spieed  of  the  mo-  1 
tor  are  cancelled  out  by  the  governor.  | 

The  unit  is  used  for  de-icing  airplane  i 
propellers  and  wings,  electronic  de¬ 
vices.  recorders  and  other  precision 
timing  units. 

The  accuracy  of  this  device,  manu¬ 
factured  by  the  A.  W.  Haydon  Com¬ 
pany,  Waterbury,  Connecticut,  is  seen 
in  an  aircraft  application  where  the 
drive  shaft  speed  is  1  revolution  per 
minute  accurate  to  plus/minus  0.1%. 

The  timing  motor  is  geared  directly 
to  a  cam  which  oscillates  the  motor 
lever,  causing  the  control  contacts  to 
separate,  thus  opening  the  motor  circuit. 
When  the  balance  wheel  returns  from 
its  free  swing,  it  releases  the  escape¬ 


ment  lever  and  allows  the  control  con¬ 
tacts  to  close,  applying  full  voltage. 

Thus  pulses  of  full  line  voltage  are 
applied  to  the  motor  at  regular  inter¬ 
vals  controlled  by  the  escapement.  The 
duration  of  these  pulses  is  determined 
by  the  travel  of  the  motor.  This  results 
in  a  uniform  travel  of  the  motor  during 
each  swing  of  the  balance  wheel.  A  con¬ 
stant  motor  speed  is  thereby  obtained. 
The  unit  always  stops  with  contacts 
closed,  insuring  self-starting. 


Schematic  Drawing  of  Etrapement-Tvpe  Gov¬ 
ernor  used  in  Haydon  Direct-Current  Timing 
Motor. 


In  the  governor  the  two  plates,  mo¬ 
tor  lever,  balance  wheel  and  escape¬ 
ment  lever  are  made  from  clock  brass 
(62.25%  copper,  2%  lead  and  balance 
zinc).  The  lead  increases  the  machina- 
bility  and  facilitates  clean  blanking 
and  piercing  with  a  minimum  of  burr. 

Where  extreme  accuracy  is  not 
needeo,  instead  of  using  jewels  for  the 
various  bearings  in  the  governor,  the 
leaded  brass  serves  as  an  excellent 
bearing  surface. 

The  hair  spring  is  a  special  alloy 
which  has  a  negligible  expansion  and 
contraction  factor  from  —50  deg.  to 
-(-150  deg.  F.  It  is  therefore  unneces¬ 
sary  to  compensate  for  varying  tem¬ 
peratures. 

Through  a  gear  train  either  the  900 
RPM  or  2700  RPM  rotor  speed  of  the 
motor  can  be  geared  down  to  1  revolu¬ 
tion  in  two  hours.  The  gear  box  is  so 
designed  that  speeds  can  be  changed 
through  a  wide  range  by  various  stand¬ 
ard  combinations  of  gears. 

The  clock  brass  gears  and  pinions 
are  bobbed  to  insure  accurate  meshing. 

The  drive  shaft  bearing  in  the  gear 
box  is  commercial  bronze  (90%  cop- 
i  per  and  10%  zinc). 

I  The  commutator  sections  in  the  rotor 
are  made  from  oxygen-free  copper 
since  high  conductivity  is  needed. 

The  rotor  bearing  is  free-machining 
brass  rod  and  the  p>art  is  produced  in 
a  screw  machine.  This  alloy  contains 
61%  copper,  3.4%  lead  and  the  re¬ 
mainder  zinc,  and  it  has  the  highest 
machinability  rating  of  all  the  copper- 
base  alloys.  <M32) 
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■!  /6|18t42 


or  MDi^Y 


VRPMCIIMETEIl  ^SPtCIHS 

for  Radar  and  Electronic  Applications 


Componion  ihut^^r  counters  used  os  duoi  direction  indicotors.  One  counter  odds 
while  the  other  subtracts.  Shutter  blonks  out  counter  which  is  on  negotive  side  of  000. 


For  exfroordfnary 
efoctrfcof  porformonco 


\ 


Even  in  the  most  r'^mole  areas, 

wings  aloft  are  guided  on  their  way 

by  Aerocom’s  new  medium  range  Aerophare  ^ 

-  Transmitter.  This  transmitter  was  designed  and  built 
^  to  provide  long,  trouble-free  service  with  no  attendants 

even  where  the  total  population  is  Zero. 


Dual  Automatic 
Package-Type  Radio  Beacon 


for  completely  unattended  service.  This  aerophare  (illustrated) 
consists  of  two  100  watt  (or  $0  watt)  transmitters,  one  AK-3B  keyer, 
one  ACA  automatic  transfer,  and  an  antenna  tuner.  (Power  needed 
110  volt  or  220  volt  -  $0/60  cycles) 

Frequency  range  200-41$  Kcs.:  self<ontained  P.  A.  coil  covers 
entire  range;  1  "plug-in"  crystal  oscillator  coil  covers  200  -  290  Kcs., 
other  290  -  41$  Kcs,  (Self-excited  oscillator  coils  covering  same 
ranges  are  available).  High  level  plate  modulation  of  final  amplifier 
is  used,  giving  3$%  tone  modulation  in  100  watt  transmitter  and 
3$-$0%  in  $0  watt  model.  Microphone  P-T  Switch  when  depressed 
interrupts  tone,  permitting  voice  operation. 

Using  866A  rectifiers,  unit  can  be  operated  in  air  temperature 
range  O^c  to  +  4i°c;  using  3B2$  rectifiers,  —  3$®c  to  -f  4$‘*c; 
humidity  up  to  9$%. 

Aerocom’s  Automatic  Transfer  unit  will  place  the  "stand-by" 
transmitter  in  operation  when  main  transmitter  suffers  loss  (or  low 
level)  of  carrier  power  or  modulation.  The  characteristics  of  the 
keyed  call  letters  are  so  modified  on  "stand-by"  that  a  distant 
monitoring  station  can  determine  whether  the  main  or  "stand-by" 
transmitter  is  operating. 

Unit  is  ruggedly  constructed  and  conservatively  rated,  providing 
low  operating  and  maintenance  costs.  Engineering  data  on  this  unit 
and  other  Aerocom  communications  products  are  available  on  request. 

CONStRTMTS.  DCSICNERS  M«0  KUNUFIICTUIICRS  Of  STAMOWO  OR  SPfCIM. 

EllCTRONIC.  METEOROIOCICRL  MD  COMMUNICATIONS  EQUIPMENT 
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MILLIMICROSECOND 

PULSE 

OBSERVATION... 


check 


TYPE  517 

/  .007  Msec  risetime 

/  .07  Msec/cm  to  20  Msec/cm 
sweep  rates 

^  Sweep  triggered  by 
observed  signal 

/  24  kv  accelerating-  potential 
^  Metallized  CRT 
/  .7  v/cm  sensitivity 


Tfi*  Tektronix  Type  517  Cathode  Ray  Oscilloscope  has  been 
developed  specifically  to  facilitate  the  observation  and  measurement  of 
short  duration  pulses.  Every  effort  has  been  made  to  provide  a  highly 
accurate,  stable  instrument  of  extreme  utility  and  versatility  in  the  field 
of  short  duration  time  measurement. ' 

Faithful  representation  of  phenomena  is  made  possible  to  an  extent 
not  heretofore  readily  available,  by  the  2%  displacement  error  of  the 
sweep  and  the  .007  usee  risetime  of  the  distributed  type  vertical  amplifier. 
The  24  kv  acceleration  potential  permits  observation  and  photographic 
recording  of  single  sweeps  at  the  fastest  sweep  rote.  The  combination  of 
distributed  type  trigger  amplifier  and  signal  delay  line  permits  the  ready 
observation  of  random  pulses.  External  pulse  operated  equipment  can  be 
operated  at  its  proper  repetition  rate  by  utilizing  the  trigger  rate  gener¬ 
ator  included  in  the  unit.  Facilities  for  occurofe  time  and  amplitude 
measurement  are  included. 

To  insure  the  stability  and  accuracy  of  calibration  and  operation,  all 
AC  and  DC  voltages  in  the  indicator  unit  are  regulated  against  load 
changes  and  line  variations  of  ±10%.  Exhaustive  testing  of  the  com¬ 
pleted  instruments,  both  by  Tektronix  and  other  organizations,  has  proven 
the  reliability  of  these  typical  Tektronix  specifications  and  features. 

The  Type  500  Scopemobile  is  included  as  a  standard  accessory. 

Type  517  Oscilloscope  $3500.00  f.o.b.  Portland,  Oregon. 

F»r  further  Information  on  tho  Typo  517  and  olhor 
Toktronix  produrit,  ploaio  do  nef  hotUalo  to  contatl  at. 


TEKTRONIX,  INC. 

Sunset  Highway  and  Barnes  Road,  Portland  7,  Oregon 
P.  O.  Box  831  •  Cables:  Tektronix  •  ATwater  6357 


TUBES  AT  WORK  (continued) 

sten  filaments,  the  filament  voltage 
should  be  operated  at  the  rated 
value  and  line-voltage  variations 
should  not  cause  the  filament  volt¬ 
age  to  deviate  by  more  than  ±  5 
percent  from  this  rated  value.  In 
either  type  of  filament  if  the  ex¬ 
pected  line-voltage  variation  is  very 
great,  a  filament  voltage  regulator 
will  give  longer  tube  life.  In  all 
cases  the  filament  voltage  should  be 
determined  by  actual  measurement 
with  a  good  voltmeter  connected  at 
the  tube  terminals. 

Applications  of  tubes  with  tho- 
riated-tungsten  filaments  for  con¬ 
tinuous  service  should  not  require 
(>eak  plate-plus-grid  currents  in  ex¬ 
cess  of  approximately  one-fourth 
the  total  peak  emission  available 
from  the  filament.  Exceeding  this 
ratio  will  often  cause  premature 
filament  emission  failure. 

Oscillator  Circuits 

There  are  many  types  of  oscil¬ 
lator  circuits  which  have  been  u.sed 
for  r-f  heating.  The  best  circuit  for 
a  given  application  depends  upon  a 
great  number  of  physical  and  eco¬ 
nomic  factors.  However,  from  the 
point  of  view  of  tube  application 
some  general  guiding  rules  can  be 
deduced. 

The  grid  voltage  waveform 
should  be  fairly  close  to  sinusoidal 
to  prevent  a  saddle-shaped  top  on 
the  wave  which  results  in  inefficient 
tube  operation.  It  is  better  to  have 
the  plate  tank  circuit  isolated  from 
the  d-c  supply  by  a  blocking  capaci¬ 
tor  so  that  an  r-f  arc-over  across 
the  tank  capacitor  is  not  followed 
I  by  a  d-c  arc. 

The  circuit  should  be  stable  and 
free  of  parasitica  over  a  wide  range 
of  load  variations.  Each  specific 
case  has  its  own  problems  but  gen¬ 
erally  designs  which  keep  lead  in¬ 
ductances  and  stray  couplings  to  a 
minimum  and  use  grid  damping  re¬ 
sistors  are  best.  An  important  fac¬ 
tor  is  the  load  Q  of  tank  and  load 
I  circuits. 

!  As  mentioned  previou.sly  it  is 
very  advantageous  to  have  some 
form  of  automatic  load-matching 
system  or  plate-swing  regulation  to 
avoid  too  much  increase  in  plate 
and  grid  r-f  voltages  with  load  vari¬ 
ation.  Another  approach  to  this 
problem  is  a  circuit.  Fig.  3,  in  which 
the  load  circuit  is  tuned  to  the  same 
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A  PARTIAL  LIST  OF  M-R  PRODUCTS:  FIBtRGlAS  VARNISHED  TUBING.  TAPE  AND  CLOTH  •  INSULATING  PAPERS 
AND  TWINES  •  CABLE  FILLING  AND  POTHEAD  COMPOUNDS  •  FRICTION  TAPE  AND  SPLICE  •  TRANSFORMER  COM 
POUNDS  ■  FIBERGLAS  SATURATED  SLEEVING  •  ASBESTOS  SLEEVING  AND  TAPE  ■  VARNISHED  CAMBRIC  CLOTH  AND 
Tape  •  MICA  PLATE.  TAPE.  PAPER.  CLOTH.  TUBING  •  FIBERGLAS  BRAIDED  SLEEVING  •  COTTON  TAPES.  WEBBINGS  AND 
SLEEVINGS  ■  IMPREGNATED  VARNISH  TUBING  ■  INSULATING  VARNISHES  OF  ALL  TYPES  •  EXTRUDED  PLASTIC  TUBING 


mecMiAe,  4m<i444Ae> 


WrHe  to  MITCHIU-RAND  for  from 
samples  and  dossriptivo  data* 


.  by  any  comparison  and  yardstick,  PERAAACEL  TAPES 
have  the  qualities  and  stamina  for  everlasting 
protection  and  positive  cohesion.  Made  of  cotton  cloth, 
crepe  or  flatback  paper,  acetate  film  or  cloth, 
PERAAACEL  TAPES  hove  instant  fingertip 
stickiness,  elasticity,  great  dielectric  and  tensile 
strength,  great  tear  resistance,  maximum  adhesive 
firmness,  excellent  varnish  penetration  . . .  they  resist 
electrolytic  corrosion,  oils,  moisture  and  acids,  etc 

• 

YES..  •  PERA^CEL  TAPES  have  what  it  takes 
to  insulate,  protect,  tie  and  identify  .  .  .  and 
frequently  at  lower  cost! 
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SylvanU  now  offers  a  full  V"?.®* 
sMkets  for  military  and  aviUan 

requirements, 

cMdance  to  JAN  and  s^ 

fications.  Available  ‘“^*“*5.“* 
Purpose  and  Low  Loss  P^enoUcs 
and*^atite,  with  any  combina¬ 
tion  of  contact  materiaU. 


JAN  7-Pin 
Miniatura  Seckat 
(ShiaU  beta  type) 

RMA  9-Pin 
Miniotum  Satkat 
(ShiaM  beta  typa) 


SERVOTHERM  PRODUCTS 

BOLOMETER  AND  A 
PREAMPLIFIER  T 


Thermistor  bolometers  ore  FAST,  sensi¬ 
tive  INFRARED  and  HEAT  detectors.  Especially 
RUGGED  for  industrial,  scientific,  and  military 
applications.  PREAMPLIFIER  provides  NOISE- 
FREE  initial  amplification  and  mount. 


THERMISTOR 
POWER  SUPPLY 

Provides  voltages  required  by 
BOLOMETER  bridge  and  PREAMPU- 
FIER.  Regulated  and  filtered  permit¬ 
ting  THEORETICAL  NOISE  LIMITS  of 
amplification,  while  operating  from 
60  CYCLE  line. 


SERVO  CORPORATION 
OF  AMERICA 

DEPT.  E-IO  NEW  HYDE  PARK,  N.Y. 


An  unmatched 
combination  of 


Sylvania  Offers  FULL-LINE  of 
High  Quality  Sockets' 


Deriving  its  exceptional  combination  of 
properties  from  the  epoxide  resins  (syn¬ 
thetic-thermo-setting),  the  Hysol  6000 
Series  is  a  group  of  versatile  materials 
used  in  casting,  coating,  laminating,  pot¬ 
ting  and  for  machined  parts. 

ELECTRICAL  PROPERTIES 

Hysol  6000  offers  a  dielectric  constant 
of  3.49  at  one  megacycle;  a  loss  factor  of 
0.091  at  one  megacycle;  and  a  power 
factor  of  .026  at  one  megacycle.  It  has 
an  arc  resistance  of  135  seconds,  and  a 
dielectric  strength  (step  by  step  on 
inch  section)  of  350  volts/i^. 

SPECIAL  FORMULATIONS 

From  the  basic  cast  resin  a  wide  variety 
of  special  formulations  can  be  made  to 
provide  specific  desired  characteristics. 
The  material  is  available  in  three  forms 
—as  cast  rods,  tubes  and  sheets;  as  a 
casting  resin;  and  as  a  solution. 

I  Writm  for  Comploto  Toehnical  Data. 
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To  tailor  a  wove  more  accurately... 


It’s  a  recognized  principle  that  the  smaller,  more 
compact  the  pulse  transformer,  the  more  acceptable 
will  be  the  shape  of  the  output  wave.  That’s  where 
Westinghouse  transformer  engineering  can  offer  great¬ 
er  advantages  to  the  designer  of  electronic  circuits. 

In  pulse  transformers  like  the  one  above,  for  exam¬ 
ple,  Westinghouse  is  able  to  produce  a  smaller,  lighter, 
better  performing  transformer  by  using  a  two-piece 
HIPERSIL®  type  C  core  wound  from  one  mil  thick 
material.  Insulation  applied  depends  upon  actual 
requirements  .  .  .  for  instance,  Fosterite®  insulation 
on  open-type  transformers  for  adverse  atmospheric 
conditions;  silicone  oil  for  high-temperature  applica¬ 
tions.  But  with  an  initial  advantage  on  core  size,  and 
corresponding  reduction  in  coils,  the  compactness  of 


Westinghouse  Pulse  Transformers  assures  better  wave 
shape,  plus  saving  in  both  size  and  weight. 

If  size,  weight,  performance  or  quantity  production 
have  any  bearing  on  your  transformer  problem  call 
your  Westinghouse  representative.  For  many  applica¬ 
tions,  standardized  designs  are  available  at  substantial 
savings.  Westinghouse  Electric  Corporation,  Specialty 
Transformer  Department,  Sharon,  Pa.  j-7o«ii 


TRANSFORMERS 
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,m^e 

T/fect  /ta^/ces 


UiKirr  thosf>  trafl<*  marks  an*  made  products  raniring  from  nylons  to  air- 
cndt.  They  include  garments,  hosiery,  knit  goods  and  textilrv,  radio  and 
TV  tul>es.  capacitors  and  n'sistors.  vulcaniiing  etiuipmcnt,  cameras, 
pharmaceuticals,  hand  grenatW  cartridgt^s  an«l  canvas  goods.  All  over  the 
aorld,  Markero  meth<xls.  machines,  type  and  inks  are  marking  the  products 
of  industry. 

There  is  a  Markem  method  for  almost  every  identiheation  purpose. 
Markem  Kquipment  is  used  for  Marking  on  Products.  Packages.  Parts,  or 
for  producing  {.ala'ls. 

Submit  your  pr(»hlem  in  detail  with  a  sample  of  the  item  to  be  marked. 
Markem  Macliiue  Company,  Keene,  Nea  Hampshire. 


made  to  make 
your  MARK 


's/ Ares’  t9ti 


DOELCAM 

GYROSCOPES 


WS*6  Gyroscope 


The  Gyroscope  illvstroted  has  been  designed  by  Doelconi 
Corporotion  expressly  for  high  performance  military  aircroft  control 
opplicotions.  The  small,  accurately  balanced  rotor  of  this  hysteresis 
type  lychronous  motor  operates  ot  12,000  rpm  and  drows  8.5  watts 
from  o  3  phose,  26  volt,  400  cps  power  supply.  This  unit  weighs  only 
1 1  ounces. 

The  W8-6  Gyroscope  is  typical  of  the  smoll,  yet  rugged, 
instruments  designed  ortd  produced  by  Ooelcom  to  provide  necessary 
occvrocy  with  o  moximum  of  reliability.  The  facilities  ortd  obiitties 
which  hove  developed  ond  ore  producing  the  W8>6  Gyroscope  con 
be  opplied  to  your  outomotic  control  requirements. 


DOELCAM  CORPORATION 

M  KMWOOD  STRilT,  NiWTON  St,  MASSACHUSETTS 


Cyr»scopic  Flight  Test  and  Control  Instrumentation 


I  TUBES  AT  WORK  (cMtinucd) 


FIG.  3— OscUIcrtot  circuit  in  which  th* 
load  circuit  ia  tunod  to  tho  aomo  ira- 
quancy  aa  tho  plot#  tank  circuit  whan 
loadod.  Grid  drira  ia  obtainad  from  tho 
load  , 


frequency  as  the  plate  tank  circuit 
when  loaded  and  the  grid  drive  is 
obtained  from  the  load.  When  the 
oscillator  is  unloaded,  the  load  cir¬ 
cuit  is  tuned  to  a  frequency  con¬ 
siderably  different  from  the  oscilla¬ 
tor  frequency  and  the  load  voltage 
is  low.  Since  the  grid  voltage  is  de¬ 
rived  from  the  load,  the  grid  drive 
voltage  is  also  low.  The  result  is  a 
low  drive  voltage  at  no-load  and  a 
high  drive  voltage  at  full  load.  Thus 
the  tube  is  operating  under  desir¬ 
able  conditions  at  both  extremes  of 
loading.  With  this  circuit  the  grid 
current  can  be  allowed  to  approach 
full  rated  value  at  full  load. 

Conclusion 

The  previous  di.scussion  has  set 
forth  a  number  of  factors  which 
when  given  careful  consideration  by 
the  designer  and  user  of  electronic 
heating  equipment,  will  result  in  a 
more  effective  utilization  of  elec¬ 
tronic  tubes.  Proper  selection  and 
application  of  electronic  tubes  for 
r-f  heating  can  be  summarized  in 
two  statements:  Choose  the  right 
tube  for  the  job  and  keep  it  within 
its  ratings  under  all  conditions  of 
operation.  Provide  a  healthy  envi¬ 
ronment  for  the  tubes. 


Electronics  Aids  Sugar-Beet 
Growth 

An  electronically-operated  singling 
machine  has  been  developed  in 
France  and  put  to  use  as  an  aid  to 
sugar  beet  growers.  The  device 
I  thins  out  the  plants  at  prede- 
I  termined  intervals.  In  front  of  the 
hoe  is  a  feeler  and  an  electronic  ar¬ 
rangement  which  compensates  for 
gaps  where  the  seed  has  not  taken 
hold  by  leaving  the  next  few  plants 
closer  together. 
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.NrAWilLOlMrAL 


IDependable 


(Quality 


^  I’M  SMALL,  COMPACT, 
WELL  OESICNEO, 
j  AND  COMPLETELY 

^  reliable/” 


AGASTAT 


TIME  DELAY  RELAY 


Solenoid  actuated  —  pneumatically  timed.  For  AC  and  DC  service.  A  special  dia¬ 
phragm  and  cap  encase  the  head,  providing  an  enclosed,  dustproof  timing  cham¬ 
ber  in  which  the  air  used  for  timing  is  recirculated.  Low  cost  with  dependability. 

* —  4CA 


AMERICAN  GAS  ACCUMULATOR  COMPANY 

1027  NEWARK  AVENUE  •  ELIZABETH  3,  N.  J. 


TUNGSTEN 

and 

MOLYBDENUM 


GRID  WIRE 


Mode  to  meet  your 
specif  icotions 
for  gold  content, 
diameter  and 
,other  requirements. 

Wr/fe  for  details  and 
list  of  products 


PRECISION-WOUND 
R.F.  CHOKES 

National  makes  a  complete 
line  of  quality  R.F.  chokes  to 
meet  virtually  every  electronic 
need.  In  addition.  National's  en¬ 
gineering  staff  and  production 
facilities  are  capable  of  winding 
chokes  to  any  set  of  specifica¬ 
tions  for  commercial  or  military 
applications.  Close  tolerances 
guaranteed.  Write  for  complete 
catalog  or  send  your  specifica¬ 
tions. 


tXPORT  DIV.— DEPT  E-I0S1 


Your  voice 


Cutau'av  view  of  Heep-sea  ampiifier. 
Tubes  anti  other  elements  are  housed 
in  plastic  cases  then  enclosed  in  inter¬ 
leaved  steel  rings  uithin  a  copper  tube. 
Layers  of  glass  tape,  armor  wire  and 
impregnated  fiber  comfdete  the  sheath, 
('.able  ship,  shown  right,  pared  out 
cable  over  laige  sheave  at  bow. 


in  Davy  Jones'  locker 


*  Exp/oring  and  invanfing,  darivng  and  parfmciing,  lot 
confinuad  improvmanft  and  OKonomimi  in  falaphona  service. 


BELL  TELEPHONE  LABORATORIES 


To  serve  far  beyond  reach  of  repair, 
they  developed  electron  tul)es  and  other 
parts,  then  assembled  them  in  dust- 
free  rooms. 


The  two  cables  —  each  has  but  two 
conductors  —  simultaneously  carry  24 


To  strengthen  voices  in  the  newest 
submarine  cables  between  Key  West 
and  Havana  amplifiers  had  to  be  built 
right  into  the  cables  themselves.  With 
the  cables,  these  amplifiers  had  to  be 
laid  in  heaving  seas;  and  they  must 
work  for  years  under  the  immense 
pressure  of  5000  feet  of  water. 

For  this  job.  Bell  Laboratories  engi¬ 
neers  developed  a  new  kind  of  ampli¬ 
fier  —  cable-shaped  and  flexible,  with 
a  new  kind  of  water-tight  seal. 


conversations  as  well  as  current  to  run 
the  elc<-tron  tiil)es. 

With  these  deep-sea  amplifiers,  sub¬ 
marine  cables  carry  more  messages  . . . 
another  example  of  how  research  in 
Bell  Telephone  Laboratories  helps  im¬ 
prove  telephone  service  each  year  w  hile 
costs  stay  low. 


WE  DON’T  LIKE  TO  BRAG 
BUT 


modestly  enough,  we 
have  reason  to  be  proud  of 


SARKES  TARZIAN 

TUNER  DIVISION 
Bloomington,  Indiana 


Woet»- 


ttw.  *'«'''• 


Air  Trimmers 


Cffttre-Kooled 
Stitmum  Rectifiers 


Cethode-Rajr 

Tabes 


THE  ELECTRON  ART 

(coMtieHed  from  p  142) 

ment  of  the  mutual  inductance  for 
the  close-coupled  loop  method. 

Any  undesirable  transfer  of 
primary  loop  constants  into  the  re¬ 
ceiving  loop  may  be  shown  to  be 
negligible  by  reference  to  the  ex¬ 
pressions  for  the  total  receiving 
loop  constants:  R,'  and  L,' 

K,'  =  «t  + 


where  the  subscript  1  refers  to 
constants  in  the  primary  loop,  the 
subscript  2  refers  to  constants  in 
the  receiving  loop,  the  R’s  are  re¬ 
sistances  and  the  L’s  are  induct¬ 
ances  and  Z,  is  primary  circuit  im¬ 
pedance.  Evidently,  in  both  ex¬ 
pressions  the  second  term  is  small 
compared  with  the  first  term,  where 
Ri  contained  in  Z,  is  in  the  order 
of  thousands  of  ohms  and  wAf  is  in 
the  order  of  a  few  ohms. 

For  any  particular  setup  this 
should  be  demonstrated  to  be  the 
case  and  if  necessary  the  primary 
series  resistance  should  be  raised 
and  the  primary  loop  inductance 
should  be  reduced.  Such  demonstra¬ 
tion  is  effective  by  receiving  an 
independent  signal  and  noting 
whether  the  reading  is  steady  while 
bringing  the  primary  loop  into  posi¬ 
tion.  It  is  evident  that  if  this 
reading  remains  constant,  an  arbi¬ 
trary  comparative  calibration  by 
means  of  such  a  primary  loop  may 
be  obtained  using  a  known  field 
'  where  the  above  described  spaced 
I  loop  method  may  be  used  to  obtain 
the  known  field. 

If  it  is  desired  to  calibrate  such  a 
i  jig-mounted  calibrating  loop  di¬ 
rectly  by  means  of  Eq.  2,  then  the 
mutual  inductance  may  be  used. 

1  Measurement  of  the  mutual  in- 
j  ductance  may  be  the  most  straight¬ 
forward  if  the  receiving  loop  is  of 
I  odd  shape.  Otherwise  calculation 
may  be  the  simpler  and  more  ac- 
'  curate  method. 

The  value  of  R  should  be  greater 
I  than  four  times  the  reactance  of  the 
primary  loop  at  the  highest  used 
frequency,  to  keep  the  error  below 
approximately  3  percent.  With  one 
six-inch  turn  in  the  primary  loop, 
a  value  of  R  between  500  and  2,000 
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NEW  WIDE  BAND  D.C.  AMPLIRER 

MODEL  120 


A  precision  instrument  designed  tor  use  as  a  preamplifier  in  conjunc* 
tion  with  an  oscilloscope,  vacuum  tube  voltmeter  or  other  instruments. 


SPECIFICATIONS 

FREQUENCY  RESPONSE:  Within  1  db  between 
D.C.  and  100,000  qrcles  per  second. 

GAIN:  Approximately  100. 

INPUT  CONNECTION:  Double  chonnel,  can  be 
used  tor  single  ended  and  push-pull  signals  or  os  o 
differential  amplifier. 

INPUT  IMPEDANCE:  One  Megohm  shunted  by  ap- 
proximotcly  ISmmf  in  each  chonnel. 

DUAL  INPUT  ATTENUATOR:  One  to  one,  10  to 
one,  100  to  one  and  "off"  positions  in  each  chan¬ 
nel  immediotely  adjustable. 

OUTPUT  CONNECTION:  Push-pullor  single  ended. 
OUTPUT  IMPEDANCE;  Less  than  50  Ohms  single 
ended  or  100  Ohms  push-pull. 

HUM  AND  NOISE  LEVEL;  Below  40  microvolts 
referred  to  input. 

LOW  DRIFT  due  to  regulated  heater  voltage  in 
input  stage. 

MOUNTING:  Metal  cabinet  approximately  7" 
wide  by  7"  high  by  11"  deep. 


Write  for  descriptive  literature  on  the  Model  120  D  C.  Ampli¬ 
fier  and  other  Furst  laboratory  instruments  including  Regulated 
Power  Supplies. 

FURST  ELECTRONICS 

10  S.  Jefferson  St.,  Chicago  6,  III. 


^the  soph*'®* 

J;;,ACTHR.ST.CS0^- 


COttS 


Where  a  circuit  calls  for  cm  efficient  cell 
of  a  high  Q  factor  — when  tpcKe  and  weight  are 
limited,  specffy  OX  TOROIDS. 

DX  TOROIDS  require  less  space  for  a  given  in* 
duclance.  They  have  no  coupling  effects  in  adja* 
cent  circuits  as  their  fields  are  entirely  contained 
within  the  perimeter  of  the  coils.  Shielding  does 
not  affect  the  Q. 

DX  TOROIDS  have  a  wide  application  In  a  numbor  of 
oloctronic  equipments  —  particularly  airborne  radar 
and  miniature  assemblies.  Toroidal  “aff*center"  and 
focus  coils;  band  pass,  high  and  low  pass  flltors; 
inter*stage  and  output  transformers  Improve  per¬ 
formance  with  substantial  savings  in  space. 

DX  Radio  Products  Company  has  devoted  10  years 
to  the  development  of  design  and  methods  of 
winding  TOROIDS.  Our  experience  and  extensive 
facilities  are  at  your  service.  Just  tell  us  your  re¬ 
quirements.  We  will  design  your  coils  or  huild 
them  to  your  exact  specifications  and  submit 
samples  promptly. 


Write  or  Wire  DX  Today 


DX  RADIO  PRODUCTS  CO. 

GCNfRAl  Officii;  2300  W.  ARMITAOl  AVI.,  CHICAGO  4  7,  III. 


ROTARY  SOLENOID 
OPERATED 


RELAYS  and 
CIRCUIT 
SELECTORS 


for  REMOTE  CONTROl 
of  mripu 
COMPLEX  CIRCUITS 


Many  versatile  designs  of  stepping, 
counting,  adding  and  subtracting, 
latching,  and  circuit  selecting  re¬ 
lays  are  made  possible  by  the 
combination  of  the  Ledex  Rotary 
Solenoid  and  wafer  type  rotary 
switches.  Self-stepped  or  exter¬ 
nally  impulsed,  the  device  is  im¬ 
mediately  adaptable  to  many 
remote  control  applications.  A 
choice  of  wire  sizes  permits  a  wide 
range  of  op>erating  voltages  and 
power  requirements.  Various  types 
of  mountings  further  increase  its 
adaptability.  In  addition  to  its 
positive  control  of  multiple,  com¬ 
plex  circuits,  a  reserve  of  mechani¬ 
cal  power  is  available  for  the  per¬ 
formance  of  duties  other  than 
switching  operations. 

We  supply  to  quantity  users  and 
solicit  the  opportunity  to  be  of 
assistance  in  solving  multiple  cir¬ 
cuit  relay  problems. 


1U  WEBSTER  STRECT 
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See  for  yourself! 
Make  your  own 

COMPARISON 
TEST 


^  high-voltage 

Selenium  Redifiers 


Prove  to  yourself  that  G-E  selenium  rectifiers  are 
superior.  Once  having  tested  them  you’ll  decide  to 
use  them  on  every  job.  For  G-E  stacks  help  keep 
your  product  out  front  through  long-term  high  output. 

COMPARE  FORWARD  RESISTANCE— Comparison  will 
show  the  extremely  low  forward  resistance  of  G-E 
cells — will  show  you  why  they  deliver  higher  output 
voltage- — will  show  how  you  can  cut  costs  in  circuit 
compwnents  and  design. 

COMPARE  BACK  LEAKAGE — Comparison  will  show 
the  low  back  leakage  of  G-E  cells  will  show  you  why 
their  lower  internal  losses  mean  higher  output.  Lower 
leakages  mean  less  heating,  longer  life,  economical 


ojDeration  for  General  Electric  high-voltage  rectifiers 
and  the  equipment  they  ably  service. 

COMPARE  TEMPERATURE  RISE— Because  of  their 
low  forward  resistance  and  low  back  leakage,  they 
are  cooler  operating^ — don’t  overheat  nearby  parts  — 
require  less  ventilation  have  longer  life. 

Write  Section  461-17,  General  Eleetrie  Compemy,  Schenec¬ 
tady  5,  New  York  for  a  copy  of  GEA-5524  which  gives 
details  on  comparative  testing.  Or,  arrange  for  test 
details  and  sample  units  through  an  authorized  G-E 
agent  or  the  General  Electric  specialist  at  your  local 
G-E  office. 


GENERAL 


ELECTRIC 
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•  •  •  fnclwding  many  sfeclr  types 


FOR  PROMPT  DEIIVERIES 


In  addition  to  production 
of  special  military  designs, 
Struthers-Dunn  continues 
to  manufacture  standard  re¬ 
lays.  Many  popular  types 
are  stocked  for  prompt  de¬ 
liveries.  A  list  of  available 
units  can  be  obtained  from 


your  Struthers-Dunn  field 
engineer.  Better  yet,  send 
details  of  your  application 
for  suitable  relay  recom¬ 
mendation. 

Write  today  for  copy  of 
helpful  32-page  “Quick 
Guide  to  Relay  Selection” 


STRITHM-DIIM 

STRDTHERS-DUNN,  INC.,  150  N.  13th  ST.,  PHILADELPHIA  7.  PA. 


(AlTIMOtl  •  (OSTON  •  lUFFAtO  •  CHAdOTTE  •  CHICAGO  •  CINCINNATI 
ClEVElANO  •  OAllAS  •  OETEOIT  •  KANSAS  CITY  •  lOS  ANGELES 
MINNEArOllS  •  MONTtEAl  •  NEW  ORLEANS  •  NEW  YORK  •  PITTSIURCM 
ST.  LOUIS  •  SAN  FRANCISCO  •  SEATTLE  •  SYRACUSE  •  TORONTO 


I  THE  ELECTRON  ART  (cwiliiiucd) 

ohms  is  recommended  and  may  be 
chosen  precisely  to  make  the  velIuc 
of  field  strength  equal  the  signal 
generator  output  voltage  or  some 
round  multiple  of  the  output  volt¬ 
age. 

j  In  Eq.  2  the  voltage  V  may  be 
measured  directly  by  measurement 
of  loop  output,  and  E,  which  is  con¬ 
stant  with  frequency,  may  then  be 
obtained  by  dividing  V  by  the 
known  effective  height  of  the  re¬ 
ceiving  loop  for  a  given  frequency. 

I  The  ratio  of  E  to  e,  is  constant  for 
'  other  frequencies  and  may  be  ad¬ 
justed  to  unity  or  to  a  round  num¬ 
ber  by  the  choice  of  R. 

j  Coil  Characteristics 

Data  for  two  sample  jig-mounted 
calibration  coils  is  presented  in  the 
'  curve  of  Fig.  4.  For  the  low  fre- 
,  quency  range  the  receiving  loop 
'  contained  36  turns  with  an  effective 
diameter  of  5.25  inches  whereas  the 
I  primary  jig  coil  contained  25  turns 
of  3-inch  mean  diameter,  a  meas- 
!  ured  mutual  inductance  of  39  micro- 
henrys  and  a  series  resistance  of 
I  2,320  ohms,  resulting  in  E  =  e,. 

For  the  high-frequency  range  the 
;  receiving  loop  contained  2  turns 
I  with  an  effective  diameter  of  8.25 
'  inches  whereas  the  primary  jig  coil 
j  contained  one  turn  of  approximately 
\  5-inch  effective  diameter,  a  meas¬ 
ured  mutual  inductance  of  0.15 
microhenry  and  a  series  resistance 
of  655  ohms,  resulting  in  E  =  e,. 

The  mean  deviation  of  the  values 
shown  in  Fig.  4  for  the  low  range 
loop  is  less  than  one  percent  and  for 
the  high  range  loop  is  less  than  two 
percent. 

The  signal  generator  wa.s  care¬ 
fully  checked  for  output  voltage 
calibration.  All  resistors  and  asso¬ 
ciated  measurements  were  also 
checked.  The  standard  or  known 
field  of  Fig.  4  was  obtained  by  the 
general  arrangement  of  Fig.  1,  ex¬ 
cept  that  a  signal  generator  was 
used  in  place  of  the  transmitter  and 
a  series  resistor  of  122  ohms  re¬ 
placed  the  thermocouple  meter.  The 
primary  loop  was  of  one  turn,  six- 
I  inch  diameter  and  of  20-mil  solid 
i  enamelled  copper  wire. 

The  method  described,  which  em¬ 
ploys  a  loop  closely  coupled  to  the 
loop  ELntenna  being  calibrated,  is 
more  convenient  to  use  thiLn  the 
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Ask  for  our  booklet  git  ing 
characteristic  data  on  alt 
"Larite"  Ceramics  — 
("Lavite" Steatites,  "Lai- 
ite"  Titanates,  "Latite” 
Ferrites  and  others.) 


but 

you  should  know... 


that  this  dielectric  ceramic,  featuring 
low  loss  at  high  frequency,  is  a  perpetual 
research  and  redevelopment  project  in 
the  Steward  laboratory,  with  important 
results.  Commonly  used  for:  trimmer 
bases;  coil  forms;  strain  reliefs;  tube 
base  sockets;  lightning  arresters;  bob¬ 
bins  for  precision  wire-wound  resistors 
and  others  —  "Lavite"  Steatite  parts  may 
be  extruded,  pressed  or  machined,  and 
may  be  furnished  with  special  finishes 
when  required.  And  this  is  important, 
too  —  our  production  facilities  have 
kept  pace  with  research  so  that  "Lavite” 
Steatites  have  become  available  in  larger 
and  larger  quantities  —  as  well  as  better 
qualities  and  more  selective  varieties. 
You  will  find  "Lavite”  Steatites  a  perfect 
match  for  many  of  your  components,  re¬ 
gardless  of  size,  precision  or  number. 
Send  me  your  specifications  and  1  will 
_  make  prompt  recommendations  to  you 
without  obligatioy. 

D.  M.  STEWARD  MANUFACTURING  CO. 

3604  J«rrom«  Av«nwt  Choftonoofo.  Ttnn«t»«« 

Saits  Offices  tn  PriHcipal  Cities 


TABLE  OF  PROPERTIES  "LAVITE*  STEATITES 


THENMAl  SHOCK  RESISTANT  SEftlfS 

LAVA 

TYPE 

STEATITES 

CORDIERITE 

ZIRCON 

P08CEUM 

(Eired  Stortel 

PtOPEKTY 

UNITS 

S-10 

SI  5 

S  201 

S-300 

S  40M 

S-I2H 

8-15 

Z-200 

Z  300 

Groda  A 

S^ocifk  Gvovity 

— 

2.40 

2  50 

2  65 

2.75 

2.1 

2.35 

2.4 

3.0 

3  5 

2  3 

Wof*r  AbbOrpti^ 

% 

0-0.10 

0-0.05 

0-0  05 

0-0.05 

0. 0-5.0 

0. 0-1.0 

0, 0-1.0 

0.-0.05 

0  0-0.05 

3.0 

Color 

_ 

Off  Wbiro 

Oft  WNtt 

Cream 

Craem 

Light  Ton 

Mottled 

Ton 

Grey  to 
Light  Ton 

White 

White 

Pink 

^■•■urol  Strowgrtt 

Ib,./l4  in 

20,000 

20,000 

21,000 

21.500 

7,000 

11,200 

11,500 

23,000 

26,400 

10,000 

Tonwlo  SfroogH* 

lb>./»9  in. 

6,000 

6.500 

7.000 

8.000 

2.300 

4,000 

4  000 

7.500 

8,000 

3,000 

Compro«M*o  StrongtH 

Ib>  /iq.  in. 

73,000 

77.000 

81,500 

80,000 

31,000 

35,000 

45.000 

90,000 

100,000 

20,500 

Impoct  S>ro»»gf6 

Et  Ibt./tq  in. 

1  55 

1  65 

2.25 

2.00 

.75 

.65 

.95 

1.90 

2  50 

1.45 

20  to  too  ’^C 

6.5*10  * 

hrifs] 

BaEH 

6.0*10  • 

3.5*10  4 

2.0*10“* 

1.5*10'* 

4.5*10  • 

3.5*10  ■* 

2.70*10-* 

THormol  Emponsiors 

20  to  400  °C 

8.0*10  * 

7.0*10  • 

4.0*10 

3.0*10  * 

2.5»i6-* 

5.5*10-* 

4. 2*10-* 

3.5.10  ‘ 

'E. 

2.350 

2.3M 

2450 

2,300 

2.400 

2,350 

2.2SO 

2,2S0 

2,250 

2,000 

oT  Hootiog 

®C. 

1,285 

1,285 

1,285 

1.260 

1.31S 

1,285 

1,232 

1,232 

1,232 

1.090 

Otoioctrk  Sfrpngik 

Vehi/mn 

200 

210 

225 

250 

— 

120 

125 

23S 

240 

<  100 

>  UlO'* 

>  1*10” 

>  10'* 

>  10'* 

>  10'* 

>  10” 

Volvmo  iOO^C. 

4.6*10’’ 

6.0*10” 

— 

Z.2«»t0'« 

— 

— 

2«  lO'* 

4.10'* 

1*10” 

4.5*10” 

300‘’C. 

Obm-Cm. 

8.0*10’« 

».0>I0’* 

1*10” 

3.10*10” 

— 

— 

t.io* 

1.0*10” 

1.5*10” 

7.5*10* 

lotifttviTy  SOO^C. 

1  3«10« 

2«10» 

1.8U10” 

— 

— 

7.10' 

9.0*10* 

3.0.10'* 

2.5*10' 

1.64*10* 

4.5*10* 

2.«>ibt 

To  Volvo 

‘'C. 

>  700^ 

>  700^ 

>  700^ 

>  700“ 

— 

>  700* 

>  700^ 

>  700 

>  700 

>  700 

Otoloctrk  CortsToAt 

At  NC. 

6.0 

6.25 

5.85 

6.3 

— 

6.5 

6.0 

7.5 

9.0 

5.2 

Powor  Eoctop 

At  mC. 

0.0013 

0.0012 

0  0011 

0.00065 

— 

0.012 

0.011 

0.0008 

0.0010 

0.010 

lots  Eo0or 

At  MC. 

0.0078 

0.0075 

0.006S 

0.004 

— 

0.078 

0.066 

0.006 

0.009 

0.052 

KocoiowioodBM 

CoAorol 

AppkcofipnB 

NOTE:  AM  v«<vot  g 

Ordmory 
ond  Oonorol 
Modivm  Erogvoncy 
AppNeotiont 

von  obovo  roprosont  ovorogod  roMdt*  of 

Ultra  low  toidgl  Applicotiam  for  E*tr«ii»a 

le*»  —  Higfi  ntproMl  Cbonga  Whora  o  Lew 

Erogvoncy  Uneer  Ceaffki^  of  E*piit>en 

Coraink  k  tegwirad 

t#«9«  cortdwctod  ectording  to  ASTM  tetlirtg  tpeofieotiom. 

ApphcotiOrH 

Whkh  Regwire  CxceNont 
AM  Around  Eropertie* 

(1)  Lew  EieciPkoi  Leu 

(2)  High  Mechenkel 

Strength 

(31  Thermel  Sh^h  lewttent 

Mechmed  Parti 
Where  Speciol 
TeeH  Are  Net 
tegured  — Cle*« 
WororHei  Con  8* 
Mevaained  f*- 
cetent  for  MetteU 
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conventional  method  of  setting  up 
a  known  field.  It  permits  calibra¬ 
tion  to  be  made  in  a  small  screened 
room  with  equipment  usually  found 
in  laboratories  where  radio  fre¬ 
quency  measurements  are  made. 


Type  54SWP11 

4>gun  fube 


R'F  Standard  Caparitors 
For  Minute  Inrrements 


H-21  Dual-channel 
Oscilloscope 


By  John  A.  Connee 
Naval  Research  Laboratory 
WaehiHffton,  D.  C. 

At  the  present  time  there  is  a 
growing  interest  in  the  measure¬ 
ment  of  minute  magnitudes  of 
capacitance  at  radio  frequencies. 
These  measurements  assume  a 
great  importance  in  such  activities 
as  the  study  of  the  inter-electrode 
capacitances  of  vacuum  tubes  and 
the  study  of  oscillator  stability. 
Capacitance  values  as  smsdl  els  0.01 
piiif  are  being  measured  regularly  in 
the  radio  laboratory,  utilizing 
techniques  that  are  well  estab¬ 
lished.'  Some  specialized  radio¬ 
engineering  activities  have  under¬ 
taken  the  problem  of  meELSuring 
capacitance  magnitudes  in  the  order 
of  0.001  [L(if  and  even  smaller.  The 
importance  of  measuring  minute 
values  of  capacitance  is  necessarily 
magnified  as  higher-frequency 
phenomena  are  encountered  and 
where  increased  circuit-stability  is 
demanded. 

In  conducting  a  laboratory  study 
of  the  capacitor  elements  of  h-f 
selective  circuits  and  their  fre¬ 
quency-  drift  compensation  proper¬ 
ties,  a  definite  limitation  has  been 
found  in  the  available  techniques 
for  measuring  minute  capacitance 
increments.  The  desirability  of 
having  a  standard  capacitor, 
capable  of  producing  precise  mag¬ 
nitudes  of  minute  capacitimce  in¬ 
crements,  was  apparent.  This 
paper  is  intended  to  present  the 
basic  analytical  conclusions  for  the 
development  of  such  a  device. 


Oscilloscope 

for  strip-film 
recording 


...for  more  accurate  and  efficient 
I  RESEARCH,  TEST  and 
VISUAL  OPERATING  CONTROL 


By  permitting  simult.incous  t)bsfr\.iti()n  or  re¬ 
cording  t)f  2,  4,  6  or  more  different  phenomena, 
lil  t;  multi-gun  cathode  ray  tubes  and  multi-chan¬ 
nel  t)scillosc«)pes  pase  the  way  to  farther-reach¬ 
ing  analysis  and  better  operation  in  many  fields. 

Self  cutulng  OH  riquest. 


H'42A  SIrainalyzer 

for  srmu/foneous 
analysis  of  4 
stresses  or 
strains  from 
0  to  50,000 
cycles 


H-81  8-Channel  Oscilloscope 

originally  developed  for  recording 
seismographic  phenomena 


Type  21JHP7 

Sfng/^-gun  fube 


Basic  Arrangement 

The  basic  electrode  configuration 
chosen  for  a  standard  of  minute 
capacitance  increments  is  the 
simple  coaxial-cylinder  arrange¬ 
ment.  This  form  was  selected  be¬ 
cause  of  its  mechanical  simplicity, 
its  linear  capacitance  variation 
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/If  you  hove  a  wiring 
problem  on  any  of  your  '' 
Defense  Projects,  consult 
Lenz.  Here  is  a 
dependable  source  for  A 
Harnesses,  Cables  and 
Cords,  constructed  of 
JAN-C-76  Approved  Wire,  . 
that  can  speed  up  your 

assembly  operations. 
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THE  ELECTRON  ART  (continuod) 

(with  inner-electrode  insertion) 
and  the  restricted  extent  of  its 
fringing-flux  fields.  The  errors  in¬ 
troduced  due  to  mechanical  dis¬ 
crepancies  (departures  from  the 
theoreticEilly  ideid,  concentric-cylin¬ 
der  geometry)  were  investigated  in 
general  terms  and  a  specific  design 
WEIS  derived  which  will  provide  a 
useful  standard  of  capacitance  in¬ 
crements.  For  the  purpose  of 
analysis  these  discrepancies  were 
divided  into  radial  and  axial  devia¬ 
tions  from  the  ideal  electrodes.  The 
principle  radial  discrepancies  and 


NEAR  ELLlPTfCALl 

1 

CROSS  SECTION  I 

v»,«o  ' 

»,  ((  K 

0,  b| 

;,<3  2€.C., 

FIG.  1 — Error  hinettono  ior  throa  doria- 
Uono  from  idoallf  ahapod  oloetrodoo  let 
ftandard  capadior 
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. .  from  "Studio  A". . .  to  TIMBUKTUI  * 


The  famed  traveler.  Art  Alberts,  recently  used  Mag- 
necord  Tape  Recorders  in  his  search  for  African  tribal 
music  —  never  before  recorded.  His  Magnecorders 
underwent  140  degrees  temperature,  relative  humidi¬ 
ty  ranging  from  8  to  99,  and  5,000  miles  of  grueling, 
jouncing  desert  and  jungle  trails.  Operating  perfectly 
all  the  way,  Magnecorders  brought  home  faithfully 
accurate  reproductions  from  the  court  of  the  Mossi 
Emperor,  south  of  Timbuktu. 

Whether  in  Timbuktu  or  in  Studio  A  at  KRSC,  Seattle, 
Wash.,  Magne^orde''s  handle  delayed  programs  and 
“on  location"  recordings  with  constant  dependability. 
Easy  portability,  precision  and  fidelity  make  Magne- 
corder  the  first  choice  of  radio  engineers  everywhere. 


GREATER  FIEXIBIIITV 

In  reck  or  console,  or  in  its  rooJIy 
portoblo  COSOS,  the  Moonocordor 
will  suit  every  purpose.  PT6  is 
ovoiloble  with  3  speeds  (3^'*, 
PVl*#  15")  If  preferred- 


HIGHER  EIDEIITY 

lifelike  ten#  quolity,  low  distortion, 
meet  N.A.ft.  stondords  ~  end  ot  a 
moderote  price.  PT63  shown  in  rock 
mount  offers  3  hoods  to  erose,  record 
end  ploy  bock  to  monitor  from  the 
tooe  while  recording. 


MORI  FlATURfS 

PT7  eccemmedotot  10 Vs"  reels 
end  offers  3  hoods,  positive  tim¬ 
ing  end  pushbutton  control.  fT7 
shown  in  console  is  ovoiloble  fo* 
portoble  or  roch  mount. 


FREE  CATALOG  on  SOLDERS 
and  SOLDERING! 


FL13X.ES 


LEARN  HOW  CORRECT  TECHNIQUES 
CAN  CONSERVE  METAL  AND  MONEY 


(iu\tyiiint‘nt  regulations  have  restrieted  the  free  use  of  tin  in  solder.  We  have 
l>een  told  to  conserve  . . .  substitute  ...  in  effect,  to  solder  best  with  what  is  most 
readily  available. 

Although  the  art  of  soldering  appears  simple,  it  requires  considerable  skill 
and  ingenuity  to  produce  a  joint  of  optimum  properties.  Merely  placing  the  parts 
together,  heating  and  applying  solder  is  not  sufficient.  A  thorough  knowledge  of 
the  fundamentals  is  needed  in  order  to  use  S4^lder  efRciently  and  to  best  utilize  the 
tin  and  lead  allotted  for  this  purpose. 

To  help  you  with  solders  and  soldering.  Federated  .Metals  Division,  American 
.'smelting  and  Refining  Company,  has  published  a  .f6-page  catalog  presenting  the 
pro|>erties  of  various  solders  and  some  of  the  fundamental  principles  governing 
uses  and  applications.  Included  are  data  on  how  to  select  a  solder  for  a  specific 
application  . . .  mechanical  properties  measured  in  terms  of  tensile  strength,  shear 
strength  and  impact  strength  .  .  .  methods  of  cleaning  preparatory  to  soldering 
.  .  .  amounts  of  solder  needed  to  obtain  maximum  joint  strengths  .  .  .  the  role  of 
fluxes  in  assuring  proper  bonding  . . .  and  full  specification  tables. 

F'or  your  free  copy  of  this  timely  and  informative  catalog  .  ,  .  for  help  with 
soldering  or  any  non-ferrous  metals  problem  . . .  write  Federated  NOW. 


AMERICAN  SMELTING  AND  REFINING  COMPANY  •  120  BROADWAY,  NEW  YORK  5,  N.Y. 
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OUTER  ^  I  INSERTION-END 

electrode  I  fringing  FLUy 

INNER  »  OPEN  END  '  .  ! 

ELECTRODE/  fringing  flux  '  •.  .  1 


OPEN-END  FRINGING 


total 

:apacitance 


SOOdtxiO 


o.d  AND  W  IN  INCHES 


FIG.  2 — Diogram  and  •quotioni  show 
caus«  and  of  frinqiaq  flux 

the  corresponding  error  functions 
which  were  derived,  are  briefly 
summarized  in  Fig.  1  and  are  essen¬ 
tial  modifications  of  the  classical 
equation  for  the  capacitance  be¬ 
tween  ideal  concentric-cylinder 
conductors : 


0.61366 


where  a  and  h  are  the  inner  and 
outer  electrode  radii  respectively. 

One  principal  design  considera¬ 
tion  arises  from  the  need  to  deter¬ 
mine  the  extent  and  significance  of 
the  fringing  flux  between  coaxial 
electrodes.  Figure  2  shows  an  elec¬ 
tric-field  configuration  for  a  simple 
coaxial-cylinder  capacitor.  It  must 
be  determined,  for  any  given  capac¬ 
itor  design,  just  how  long  the  inner- 
electrode  insertion  T  must  be  in 
order  to  guarantee  an  acceptable 
degree  of  capacitance  linearity  over 
a  range  of  in.sertion  \T. 

An  additional  investigation  is 
prompted  by  the  need  to  keep  the 
open  end  of  the  outer  electrode  re¬ 
moved  from  the  extremity  of  the 
inner  electrode.  After  making  a 
large  number  of  actual  capacitance 
measurements  using  cylindrical 
electrodes,  three  empirical  equa¬ 
tions  were  derived  which  give  suf¬ 
ficiently  accurate  limiting  equations 
of  the  capacitance  variations  in¬ 
volved.  The  observed  capacitance 
per  unit  length  (of  T)  increases  in 


YouVe  Been  Looking  for 
in  CABINETS! 


When  you  hiiy  eabinrtft*  chaMsiM  or  hoiiHiiixH  for  your  rlrrtronic 
device?*  from  f  -orry-Jame^toM it.  you  can  cmint  on  rccei\ins 
quality  c'quipment  that  matches  the  Im**.!  electronic  prcMliicts 
you  prtMiuct*.  ^e've  Im^cii  makinis  top  ^rade  st<Hd  tiflict* 
furniture  for  .*10  year»i  aii«l  iliirin^  ^^<»rid  >^ar  II  hc  f«iippli<Ml 

cabinet^  and  metal  componentH  to  nome  of  the  nati<»n*H  largest 
makers  <»f  eh^ctronic  equipment  for  the  urme«l  Her\ices. 

So  %»e  knoH  the  \alue  of  a<*ciirac>  tt»  i-lose  t<derances— of 
apertuiN's  that  register  perfectl>— of  unif«»rm  precision  priMluc- 
tion,  whether  you  necnl  a  hundred.  <»r  tluuisiiiuls  «»f  picf-es.  Our 
staff  of  highly  sp4>ciali/.ed  engineers  is  reaily.  right  noic, 
to  show  >ou  how  «nir  three  large  plants  can  translate  \4»iir 

speciricati4»iis  into  chdiveries— ic/iere  you  want  them— u  /ien 
you  want  them.  \leMl  gladly  seii«l  y«»ii  more  information  al»oiit 
our  facilities^  capacity^  etc* 
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multi-purpose 

MICROTESTERS 

STAY  ACCURATE! 


Here  are  quality  micrutesters  priced  low  .  .  .  compact, 
handy,  on-the-spot  test  instruments  that  give  you  reli¬ 
able,  accurate  readings  in  the  held-in  the  laboratory- 
in  the  production  plant  .  .  .  everything  from  testing 
doorbell  circuits  to  experimental  DC  circuits.  If  you 
want  the  best  combination  of  versatility  and  everyday 
measurements  —  specify  Simpson  Microtesters! 

These  imstruments  are  —  weigh  to  ths. — 

shipping  weighs,  i  lbs.  Prices  shown  are  dealer's  net.  Except 
where  otherwise  indicated  test  leads  with  prods  or  test  leads  with 
alligator  clips  and  insulated  sleeves  are  $1.25  extra. 


SIMPSON  ELECTRIC  COMPANY 

5200  W.  Kinxi«  Street  •  Chicogo  44,  llUnoit 
fhonp:  COlwmbut  1*1221 
In  Conedo-  ioch-Simpton.  lid.,  London.  Ont. 
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value  as  T  is  increased,  until  the 
idealized  value  of  C.  is  reached  at 
infinity.  The  observations  made 
showed  that  this  variation  can  be 
described  by  Equation  2,  shown  in 
Fif.  2,  where  pi  is  the  ratio  of  the 
idealized  to  the  actual  capacitance 
per  unit  length.  If  a  value  of  T  is 
chosen  which  will  make  ft  differ 
from  unity  by  a  negligible  amount 
then  the  error  in  C,  will  be  neg¬ 
ligible. 

The  proximity  of  the  open  end 
will  subtract  capacitance  from  the 
idealized  capacitance  (with  decreas¬ 
ing  values  of  the  length  W)  accord¬ 
ing  to  the  relations  of  Eq.  8  and  4 
(Fig.  2),  where  C,  is  the  total  ac¬ 
cumulated  (fringing)  capacitance 
and  is  the  relative  amount  of  the 
total  at  any  given  value  of  IF.  With 
these  equations,  the  error  resulting 
from  the  use  of  electrodes  of  a 
finite  length  can  be  determined  to 
a  sufficient  degree  of  accuracy. 


OUR  CORSttlMRT’S 

spkihmi*®® 


'  Final  Design 

Using  the  above  analysis  of  the 
manner  in  which  mechanical  dis¬ 
crepancies  are  reflected  into  capaci¬ 
tance  errors,  it  becomes  possible  to 
design  a  precision  coaxial-cylinder 
capacitor  which  will  provide  minute 
capacitance  increments.  For  capac¬ 
itor-stability  studies  a  standard 
was  required  with  0.2  |i)if  per  inch 
adjustability  at  radio  frequencies 
up  to  5  me.  A  minimum  inner- 
electrode  diameter  of  fii  inch  was 
chosen  as  a  basis  for  design.  As 
Eq.  1  dictates  an  electrode-radii 
ratio  of  approximately  1,200,  an 
outer  electrode  of  225  inches  (18.75 
ft)  would  be  required  for  a  simple 
coaxial-cylinder  capacitor  to  pro¬ 
vide  0.2  (laf  per  inch  of  inner-elec¬ 
trode  insertion.  Because  of  this 
impractical  electrode  diameter,  a 
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A  iremendoyt  advantage  oHcrcd  by  JOHNSON  An¬ 
tenna  Phaiing  Equipment  it  that  your  installation  is 
individual^  designed! 

This  means  there  it  no  need  fof  Compromises  with  good 
engineering  —  you  get  tidCtfy  wftat  ypdf  coasuftaat 
spocMos,  right  down  to  the  last  d^atl,. 

JOHNSON  it  able  to  offer  this  because  JOHNSON 
makes  no  **standard  units"  necessitating  design  changes 
on  your  part  to  conform. 

JOHNSON  manufactures  nearly  every  component  in 
an  adequate  variety  of  ratings  and  types  and  our  engi¬ 
neers  have  available  just  the  right  material  for  any 
application. 

The  cost  is  no  more  ~  in  fact,  it  it  frequently  lower 
than  less  fleiible,  less  generously  rated  equipment. 
JOHNSON  equipment  offers  you  optimum  circuit  de¬ 
sign,  automatic  switching  from  directional  to  non-direc- 
tional  operation,  and  a  host  of  other  advantages. 


Featuring  an  interior  door 
that  remains  closed  during 
tuning  ad|ustments,  this 
antenna  coupling  unit  Is 
compieteiy  weatherproof. 


Adjustable  phase  sampling 
loops 

Isolation  litters 
Samplinf  lines 
TV  FM  AM  coaxial  hne 
Fixed  capacitors 
Variable  capacitors 


Standing  wave  indicators 
R.F.  contactors 
Tower  lighting  filters 
Transmission  line  supports 
Pressurized  capacitors 
Neutralizing  capacitors 
Fixed  inductors 
Variable  inductors 
Feod  thni  bowl  assemblies 
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Where  e  tuning  house  Is 
used,  this  eWkient  panel 
mounted  coupling  network 
saves  money.  It  k  part  of 
a  SOKW  Installation  at 
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CAPACITOR  INSULATING  »  CAPACITOR 

2  PLATES  graduated  • 

DRUM 
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differential,  cocDciol<yllnder  copacitor 
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For  Engineers,,, 

(S^^esee  Ofimm>v/ry 

o/A  IfmJAe...  at  ncA-AOrrf 


If  you  are  facing  a  big 
question;  “What  is  the  best  move  I 
can  make  to  further  my  career?**— 
we  believe  you  will  find  the  answer 
on  this  page. 

Today,  as  never  before,  RCA  is 
engaged  in  far-reaching  electronic 
developments  that  have  created  a 
need  for  career  men  of  talent.  This 
means  you  have  the  chance  of  a 
lifetime  to  make  a  permanent  con¬ 
nection  with  RCA  in  a  position 
offering  you  the  opportunity  of  a 
successful  career  in  the  field  of  your 
choice.  Here  is  what  RCA  offers. 

Wide  Choice  of  Projects 

Unusual  opportunities  await  quali¬ 
fied  ELECTRONIC,  ELECTRICAL  and 
MECHANICAL  ENGINEERS  .  .  .  PHYSI- 
aSTS...METALLURGISTS...CHEMlCAL 
and  CERAMIC  engineers  —  in  re¬ 
search,  development,  design  and 


application,  also  in  technical  sales. 
Positions  open  provide  qualified 
engineers  the  opportunity  to  choose 
the  area  of  activity  they  like  best. 

POSITIONS  OPEN 
IN  THE  FOLLOWING  FIELDS: 

TELEVISION  DEVELOPMENT- 

Receivers,  Trensmittere  end  Studio 
Equipment 

ELECTRON  TUBE  DBVELOPMENT- 
Receivinc,  TmaemitUng,  Cetbode*Rey, 
Phototubes  and  Magnetrons 
TRANSFORMER  and  COIL  DESIGN 
COMMUNICATIONS— 

Blicrowave,  Mobile,  Aviation,  Special- 
laed  Milltai^  Syatema 
RADAR- 

Clrcuitry,  Antenna  Design,  Computer, 
Servo  •Systems,  Information  Display 
Ssrstems 

INDUSTRIAL  ELECTRONICS- 

Precision  Instruments,  Digital  Circuitry, 
Magnetic  Recording,  Industrial  Televi¬ 
sion,  Color  Measurements 
NAVIGATIONAL  AIDS 
TECHNICAL  SALES 
ELECTRONIC  EQUIPMENT  FIELD 
SERVICE 


If  you  qualify  for  any  of  the  positions  listed  above,  write  us 
for  a  personal  interview — include  a  complete  resume 
of  your  education  and  experience.  Write  to: 

Lefcsretsry  PecNMet.  At  RCA,  unexcelled  labo¬ 
ratory  resources  and  advanced  technical  ap¬ 
paratus  are  available.  You  have  unlimit^ 
opportunities  for  the  complete  expression  of 
your  talents  in  the  fields  of  electronics. 


Mr.  Robert  E.  McQuiston,  Specialized  Employment  Division, 
Dept  46\,  Radio  Corporation  of  America, 

30  Rockefeller  Plaza,  New  York  20,  N.  Y. 


FrefsMissei  Metes.  RCA  engineers  ea|oy  the 
highest  professional  recognition  among  their 
colleagues.  You  work  in  close  collaboration 
with  scientists  and  engineers  who  are  distin¬ 
guished  in  the  industry.  You  receive  recogni¬ 
tion  for  your  accomplishments. 


Bead  Uving  CendMeas.  You  have  a  choice  of 
residential  locations  offering  suburban-con¬ 
venience  or  quiet,  countryside  living.  Good 
shopping  facilities,  schools,  churches,  medical 
services  and  modem  hospitals  are  close  by. 
excellent  oi^rtunlties  tor  graduate  study. 


SesMen  lecerfty.  These  are  not  temporary  posi¬ 
tions.  Activities  are  focused  not  only  on  the 
long-range  national  defense  program,  but  also 
on  a  diversified  line  ot  products  tor  commer¬ 
cial  use.  Yon  and  srour  family  are  protected  by 
Company-paid  hospital,  surgical,  accident, 
sickness,  and  life  insurance.  A  modem  retire¬ 
ment  program  helps  provide  tor  your  future. 


RapM  Advensement.  Opportunities  at  RCA  are 
exceptional,  for  yon  to  move  ahead  In  the 
career  of  your  choice.  You  can  advance  to 
high-level  and  supervisory  positions  which 
are  filled  from  RCA*s  engineering  staff.  Sala¬ 
ries,  determined  on  the  experience  and  ability 
ot  individual  applicants,  are  reviewed  at  reg¬ 
ular  intervals  for  increases  on  a  merit  basis. 
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THE  ELECTRON  ART 
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design  dilemma  is  reached  which 
necessitates  the  adoption  of  a  new 
approach.  The  utilization  of  a  dif¬ 
ferential-capacitor  arrangement 
seems  capable  of  satisfying  the  two 
conflicting  aims;  (1)  to  maintain 
a  sufficiently  large  inner-electrode 
diameter  for  low  inductance  and 
mechanical  rigidity,  and  (2)  to  pro¬ 
vide  a  reasonably  small  maximum 
outer  electrode  diameter.  Figure  3 
shows  the  mechEinical  arrangement 
of  a  differential,  coEixial-cylinder 
capacitor  designed  to  satisfy  these 
design  criteria. 

In  this  unit,  two  concentric- 
cylinder  capacitors  are  arranged 
coaxially  with  a  common  inner- 
electrode  at  ground  potential.  The 
longitudinal  insertion  of  this  inner 
electrode  into  one  outer-electrode 
cavity  removes  its  opposite  extrem¬ 
ity  by  an  exactly  equal  amount 
from  the  second  cavity.  Tbe  un¬ 
equal  outer-electrode  diameters  pro¬ 
vide  two  different  capacitances  per 
unit  length,  (C.),  and  (C.)h  so  that 
the  effective  (total)  capacitance  per 
unit  length  is  simply, 

(C.)r  -  (C.),  -  (C.),  (5) 

If  (C.),  and  (C,)t  have  relative 
errors  Z,  and  Z„  the  relative  error 
in  for  additive  errors  will  be 

Zt,  where 


The  capacitance  error  of  a  constitu¬ 
ent  capacitor  enters  as  a  component 
of  the  composite  error  in  proportion 
to  the  ratio  of  the  corresponding 
capacitance  to  the  total  effective 
capacitance.  Consequently,  it  is 
undesirable  to  have  two  differ¬ 
entially-coupled  capacitors  wdth 
large  individual  capacitances  and 
small  capacitance  differences.  As 
a  recommended  empirical  relation¬ 
ship  between  the  magnitudes  of 
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PR-5 

RESISTANCE  COMPARATOP 


Just  place  the  “unknown”  resistance  than  the  Standard  Resistor  against 
across  the  terminals  of  this  precision,  which  unknowns  are  checked.  Oper- 
produaion  Clippard  tester.  Even  un-  ateson  1 10  Volt — 60  Cycle  AC.  Range: 
skilled  operators  can  process  up  to  17  100  ohms  to  100  megohms;  reads  de¬ 

resistors  (of  all  types)  per  minute,  viation  from  standard  on  any  of  three 
Working  to  an  accuracy  of  better  than  scales:  — 5%  to  -+-5%,  — 25%  to 
±1%  through  the  entire  range  of  100  -+-30%  or  — 50%  to  -(-100%.  Size: 

ohms  to  100  megohms,  the  PR-5  is  a  18"  x  12"  x  12".  Weight:  approx.  32 
companion  instrument  to  the  famous  lbs.  For  complete  details,  write  for 
PC-4  Automatic  Capacitance  Compara-  Catalog  Sheet  10-E. 
tor.  With  it,  radio,  electrical,  resistor 

manufacturers  and  large  part  jobbers  ^ ^ 

save  time  and  money  and  assure  un- 

erring  accuracy  of  inspection.  ^  ^ 

Completely  self-contained,  the  PR-5  INSTRUMENT  LABORATORY  INC. 

requires  no  outside  attachments  other  1125  Bonk  Straci  •  Cincinnoli  14,  Ohra 


FIG.  4 — Aaaemblad  copacitanc*  stand- 
aid  using  diiisrsntlol  principls 


MANUFACTURERS  OF  R.  F.  COILS  AND  ELECTRONIC  EQUIPMENT 
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Fersatility . .  .  IN  METAL  STAMPINGS 


Versatility,  sound  engineering,  volume 
production  . . .  these  are  the  outstanding  charac¬ 
teristics  of  Ucinite’s  service  to  the  electronics, 
automotive,  aviation  and  appliance  industries. 
In  addition  to  a  wide  variety  of  all-metal 
stampings,  Ucinite  designs  and  manufactures 


hundreds  of  dirf'erent  types  of  electrical  switches 
and  connectors  as  well  as  sj^ecial  parts  and 
assemblies.  If  you  have  a  problem  in  this  field 
that  requires  reliable  production  facilities,  you 
will  find  that  it  pays  to  consult  Ucinite’s  staff 
ot  skilled  and  experienced  design  engineers. 


Before  bidding  on  government  (ontrmts  requiring  sfeitai  eleetrieal 
eomfonents  or  assemblies,  consult  ^out  nearest  L'cinite  field  engineer. 


\ 


% 


The  UCIi\ITE  CO. 

Sewtonville  60,  Mass. 

Division  of  L'nitcd-Carr  Fastener  Corp. 


Sp^rlatintB  in 

ELECTRICAI.  ASSE.MBLIE8, 
RADIO  AND  AVTOMOTIVB 
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If  you  have  been  looking  for  a  fast*acting,  multi* 
contact  relay  designed  specifically  for  alternating 
current,  your  search  is  ended.  North  Electric 
engineers,  pioneers  in  many  relay  designs, 
developed  this  one  to  operate  on  70  to  220V.  AC 
(llOV  recommended)  provide  up  to  16  make 
and/or  break  contacts  and  deliver  35  gramms  pres* 
sure  on  each.  Suitable  for  controlling  up  to  1.5 
amps,  at  32V.  DC  or  3  amps,  at  llOV.  AC.  Double 
gold-alloy  points  are  standard.  Also  available  with 
power  points  (Vk*  silver).  More  than  100  contact 
combinations  available  .  .  .  It's  new,  it’s  unique  and 
typical  of  a  full  line  of 


NORTH 

Industrial 

RELAYS 


THE  NORTH  ELECTRIC 


MANUFACTURING  COMPANf 

1 438T  South  Market  Street,  Gallon,  Ohio. 

Ask  for  tho  now  rolay  catalog 


THE  ELECTRON  ART  (CMtinwd) 

(C,)r  and  (C.),  it  is  suggested 
that  for  precision-capacitor  design, 
(C.),  S  5  (C.)r  (7) 

A  differential,  concentric-cylinder 
capacitor  of  the  type  descrit^  has 
been  designed  and  constructed. 
Figure  4  illustrates  the  completed 
capacitance  standard.  This  device 
produces  a  linear  capacitance-varia¬ 
tion  at  the  rate  of  0.200  iqif  per 
inch  of  inner-electrode  insertion.  A 
detailed  error  and  calibration 
analysis  for  this  capEicitor  shows 
that  at  low  frequencies  the  error  in 
capacitance  per  unit  length  C„  is 
less  than  1.0  percent  with  a  residual 
capacitance  uncertainty  of  0.00016 

lllLf. 


FIG.  5 — Equlvolanl  dicult  for  dliioron- 
Ual  stoodard  capacitor  oi  tho  dimonaloni 
■hown 


Figure  5  shows  the  equivalent 
circuit  of  the  unit.  The  physical 
dimensions  are  also  tabulated.  The 
efficacy  of  the  design  of  this  capaci¬ 
tor  must  be  tested  primarily  on  the 
basis  of  the  theoretical  and  empiri¬ 
cal  justification  of  its  electrode 
geometry.  The  limits  of  error  pre¬ 
scribed  for  such  a  device  can  be 
satisfied  in  terms  of  the  error  func¬ 
tions  given  in  this  paper. 

This  resume  of  the  errors  in¬ 
herent  in  coaxial-cylinder  capaci¬ 
tors  provides  a  basis  for  the  design 
of  a  large  variety  of  standard 
capacitors.  The  summarizing  equa¬ 
tions  were  derived  with  a  view 
toward  eliminating,  as  much  as 
possible,  any  duplication  of  effort 
on  the  part  of  miyone  interested  in 
the  design  of  a  specific  coaxial- 
cylinder  standard  capacitor.  Par¬ 
ticular  attention  was  given  to  the 
design  of  incremental-standard 
capacitors  with  variations  of  less 
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3.  TYPE  5RP-A 


Whether  you  relate  eaeh  Du  Mont 
rathode-ray  tul»e  with  its  appropriate 
Hilhouette,  or  find  the  right  Du  Mont 
Type  number  for  each  performance 
^  category,  the  result  (See  Below)  is  the 
same. 

You'll  find  that  each  tube  type  has 
been  carefully  engineered  to  provide 
'  maximum  performance  in  each  impor¬ 
tant  category  of  application  ...  that  new 
conceptions  of  design  by  Du  Mont  give 
the  design  anil  development  engineer 
broad  coverage  with  a  minimum  num¬ 
ber  of  tubes,  reducing  materially  the 
various  tube  types  required  to  main¬ 
tain  a  truly  well-stocked  laboratory. 

1.  TYPI  5VP-  5"  —  General-purpose,  high-sensi- 
N  (ivity.  New,  medium-voltage  tube  incorporating 

3  a  unique  electron-gun  and  deflection-plate 

4  stnicture  that  provides  an  increase  by  a  factor 
'  of  approximately  3  in  vertical  deflection  sensi- 

j  tivity  over  conventional  design.  Deflection-plate 
*  leads  are  brought  out  through  the  neck  to 
reduce  capacitance,  making  the  Type  5YP- 
extremely  valuable  for  wide-band  oscillography. 

3.  TYPI  3IP-A  3"  —  Flat-face,  short,  general- 
purpose.  Very  short,  S-inch  tube.  Special  con¬ 
figuration  of  vertical-deflection  plates  overcomes 
the  problem  of  trapezoidal  distortion  usually 
associated  with  tub«  of  short  length  and  wide 
deflection  angle.  Flat  face  minimizes  errors 
owing  to  parallax. 

'  3.  TYPE  5RP-A  5"  —  General-purpose,  high- 

^  voltage.  The  Standard  tube  for  high-voltage 
I  oscillography.  May  be  operated  at  accelerating 
potentials  as  high  as  2.'>/i00  volts,  to  provide  the 
high  light  output  and  resolution  required  for 
detailed  analysis  of  rapidly  rising  wave  fronts 
or  other  phenomena  that  exhibit  extremely  high 
writing  rates. 

4.  TYPE  3JP-  3"  — General -purpt^,  high  light- 
output.  A  short,  3-inch,  intensifier-type  tube 
that  may  be  operated  at  potentials  as  high  as 
4000  volts.  The  Type  S|P-.\  provides  high  light 
output  and  excellent  resolution  with  high 
deflection  sensitivity. 

5.  TYPE  5XP-  5"  — High-voltage,  high-sensi¬ 
tivity.  High-voltage  tube  having  a  high-vertical- 
sensitivity  electron-gun  and  deflection-plate 

»  structure  similar  to  that  of  the  Type  .5YP-. 

■  Overall  accelerating  potentials  of  as  great  as 

B  25,500  volts  may  be  applied  to  achieve  the  light 
V  output  and  resolution  required  for  the  study  of 
W  high-speed  phenomena.  High  vertical-deflection 
sensitivity  greatly  simplifies  problems  of  wide¬ 
band  deflection  amplifier  design. 


Ojcillograph 
git  es  an  accuralt, 
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To  ANSWER  this  question,  research  engi¬ 
neers  at  California  Institute  of  Technolo¬ 
gy  have  developed  a  rapid,  tensile-testing 
machine  capable  of  applying  to  a  speci¬ 
men  any  load  up  to  )  tons  in  7  milli¬ 
seconds.  The  problem  is  to  measure  the 
time  delay  between  application  of  the 
load  and  the  beginning  of  plastic  de¬ 
formation  of  metals. 

Consolidated's  Recording  OKillo- 
graphs  offer  the  practical  solution  to  this 
problem.  Recording  load  and  deforma¬ 
tion  simultaneously,  these  instruments 
produce  an  accurate,  high-speed  picture 
of  the  time  delay.  Strain  gages  attached 
to  the  metal  specimen  and  to  the  test 
machine  yield  exact  signals  for  both 
deformation  and  load.  By  scaling  the 
precise,  I/lOOth-second  timing  lines — 
automatically  recorded  by  the  oscillo¬ 
graph — against  the  trace  deflections,  the 
exact  time  delay  is  easily  measured,  al¬ 


though  it  lasts  only  a  small  fraction  of  a 
second. 

Such  problems  of  pure  research,  as 
well  as  the  most  practical  field  testing 
applications,  ate  answered  by  Consoli¬ 
dated  recording  measurement  instru¬ 
ments.  The  most  universal  of  test 
equipment,  they  are  as  adaptable  to 
highway  bridges  and  box  cars  as  to  IQOO 
mile-per-hour  aircraft. 

Consolidated 

RECORDING 

OSCILLOGRAPH 


CEC'a  5-114  Recording  Oscillograph,  re¬ 
cording  up  to  18  traces  simultaneously 
on  7"-wide  paper  or  film,  is  designed  as 
the  ultimate  in  precision,  versatility,  and 
operating  convenience  and  incorporates 
many  features  available  only  through 
special  accessories  on  many  other  oscillo¬ 
graphs.  Recording  sfieeds  from  1/2”  1° 
115"  per  second,  and  easily  removable 
feed-and-talceup  record  magazines  of  125, 
250,  and  600-ft  capacity  offer  an  un¬ 
usually  wide  application  range.  Write 
for  Bulletin  CEC  1500-X32. 

CONSOLIDATED  ENGINEERING 

Corporation 

Analytical  Instruments  fcicl  /or  Science  and  Industry 
300  S.  Sierra  Madre  Villa  Pasadena  8,  California 
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than  ten  micromicrofarads  per  inch. 
The  capacitor  described  in  this 
paper  is  to  be  used  in  capacitor  and 
dielectric-material  studies.  It  is 
believed  that,  in  providing  a  tool 
for  t  he  rapid  and  accurate  measure- 
I  ment  of  minute  capacitance-incre¬ 
ments,  a  wide  variety  of  new  radio¬ 
frequency  measurement  techniques 
will  be  made  possible. 


A  New  Damper  Diode 
By  Max  Bareiss 

Chief  Deeif/n  Engineer 
Tung^Fol  Lamp  Worke,  Inc. 
Hloomfield,  \eu'  Jersey 


Most  modern  television  receiver.s 
use  the  type  6W4GT  (or  25W4GT) 
diode  as  a  damper  in  the  horizontal- 
deflection  circuit.  This  tube  was  in¬ 
troduced  especially  for  this  applica¬ 
tion  and  features  a  d-c  current  of 
125  ma  with  a  low  voltage  drop,  a 
high  inverse-peak-voltage  rating, 
and  a  heater-cathode  voltage  rating 
of  500  volts. 

Recent  circuit  developments 
brought  on  a  simplification  of  the 
conventional  horizontal-deflection 
circuit,  the  main  objective  being  a 
reduction  in  cost.  Fy  using  a  high¬ 
er  impedance  deflection  yoke,  the 
costly  deflection  transformer  was 
eliminated.  However,  this  circuit 
requires  the  damper  diode  to  be  so 
connected  that  its  cathode  is  essen¬ 
tially  connected  to  the  plate  of  the 
deflection  output  pentode  and  is 
therefore  subjected  to  a  high  surge 
voltage  between  cathode  and 
ground.  The  plate  of  the  diode  in 
this  application  receives  practically 
only  the  d-c  plate  voltage  of  the  de¬ 
flection  output  tube.  If  the  6W4GT 
is  used  in  this  circuit,  it  is  neces¬ 
sary  to  use  a  well-insulated  trans¬ 
former  to  supply  the  heater,  which 
is  connected  to  the  cathode.  In  addi¬ 
tion  to  the  cost  factor,  the  increase 
in  cathode  to  ground  capacitance  is 
very  undesirable. 

Therefore,  there  was  a  need  for 
producing  a  tube  similar  to  the 
6W4GT  but  with  improved  heater- 
cathode  insulation,  so  that  its  cath¬ 
ode  could  be  operated  with  at  leiist 
-1,000  volts  surge  above  its  heater, 
thus  eliminating  the  need  for  the 
special  heater  transformer. 

The  highest  heater-cathode  rat- 
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SfND  FOR  COMPini  INFORMATION 
Just  check  the  literature  you  would 
like,  fill  in  your  name  and  address 
and  mail  coupon. 


Chase  ^  BRASS  &  COPPER 

WAKRRURY  20.  COWKCTKIITaSUtSIOIART  OF  REMKCOTT  COPKR  CORFOtATION 
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. . .  here's  a  suggestion  from  CHASE 


Which  rod  is  your  best  choice  for  fast  production 
...fur  bending  and  forming ...  for  corrosion  re¬ 
sistance.^  Which  should  you  use  for  hot  forging . . . 
cold  working . . .  longer  tool  life.’  Which  gives  you 
strength ...  electrical  or  thermal  conductivity.’ 
For  information  like  this  write  us  today.  We'll 
send  you  helpful  literature  on  Copper  Alloy  Rods 
covering: 


•  T1k«  Vartan*#  W— rfyi"rf»n  A  C •p^9r 


•  Composition 


•  Rockwell  Hardness 


•  Forms  and  Sizes 

•  ASTM  Specifications 

•  Relative  Mochinobility 

•  Tensile  and  Yield 
Strengths 

•  Coefficients  of 
Exponsion 


•  Elongation 

•  Shear  Strength 

•  Electrical  and  Thermal 
Conductivity 

•  Melting  Range 
e  Weldability 
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Enthusiastically  acclaimed  by  engineer  and  music 
lover  alike,  the  ALTEC  6046  Duplex  is  still  the  finest  loud¬ 
speaker  of  its  type  ever  produced. 

Its  smooth  frequency  response,  fine  musical  qualities 
and  exceptional  efficiency  make  it  the  choice  for  professional 
monitoring,  auditioning,  and  for  those  whose  critical  tastes 
demand  the  best  for  home  music  installations.  On  one  frame, 
the  6046  Duplex  incorporates  independent  high  and  low 
frequency  reproducing  units,  designed  to  function  without 
distortion-producing  interaction.  6uiit-in  multicellular  horn 
properly  loads  high  frequency  unit  and  permits  optimum 
dispersion  of  "highs."  Frequency  response  of  30  to  16,000 
cps  more  than  spans  the  FM  range. 


ASK  FOR  A  DEMONSTRATION 
DEALERS  EVERYWHERE 


9356  SanU  Minica  Blvd.,  Beverly  Hills,  Calif. 
161  Sixth  Aveeve,  New  Yerk  13,  New  Yerk 
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FIG.  1 — Enloiqad  drowing  ihowi  in- 
■ulotor  that  Mparatas  Ulamwiit  and 
cothod*  of  iiRW  damper  diode  tube  and 
permits  greatly  increased  heoter-to- 
cothode  voltage  rating 

ings  of  any  commercial  tubes  made 
up  to  now  are  500  volts  d-c,  as  shown 
for  the  6W4GT  and  a  few  other 
diodes.  These  ratings  are  known 
to  be  quite  severe.  Tests  were  made 
on  some  of  these  tubes  with  the 
wave  shapes  of  the  tv  receiver,  that 
is,  a  pulse  of  15  percent  duration 
of  a  frequency  of  15,600  cycles,  and 
breakdown  occurred  at  about  2,000 
volts  after  a  short  time  of  testing. 
The  possibilities  of  improvement 
seemed  to  be  very  few.  The  heater 
core  was  pure  tungsten,  which  is 
the  best  material  known  for  this 
purpose.  The  insulation  material 
was  the  purest  alumina  obtainable. 
Tests  to  improve  its  purity  by  pre¬ 
firing  at  even  higher  temperatures 
showed  no  improvement.  Increxis- 
ing  the  thickness  of  the  insulation 
coating  gave  only  a  small  improve¬ 
ment  in  break-down  voltage.  The 
method  of  applying  the  coating  to 
the  core  wire  has  been  optimized  by 
all  tube  manufacturers  during  the 
last  15  years,  so  that  no  appreciable 
gain  could  be  expected  by  further 
refinements  of  coating  technique. 

Most  present  heaters  are  made  of 
an  evenly  coated  core  wire  folded 
into  a  bundle  of  more  or  less  par¬ 
allel  strands.  The  coating  at  the 
bends  chips  away  at  bending  and  is 
often  replaced  with  a  similar  ma¬ 
terial.  It  has  been  found  by  many 
tests  that  a  coating  thickness  of 
about  0.005  inch  gives  best  results. 
The  number  of  folds  to  be  used  with 
a  given  wattage  and  resistance 
rating  is  not  as  critical  as  it  might 
appear.  One  would  expect  that  a 
larger  number  of  strands  would 
I  give  a  lower  heater  temperature 
and  higher  break-down  voltage. 
However,  more  strands  give  poorer 
1  heat  transfer  from  the  inner 
strands,  while  the  outer  strands 
have  more  points  of  contact  with 
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eiiriLLAN  OFFERS... 
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.  excellent  financial  opportunity.  Because  Cilfillan  jobs 
require  top  specialists,  most  jobs  fall  into  higher  pay 
categories. 

.  secure,  long-term  careers  with  a  progressive  40-year-old 
company. 

.  outstanding  engineering  opportunity,  ranging  from  major 
systems  design  to  detailed  circuit  design. 

.  advancement  in  both  pay  and  responsibility  according 
to  ability. 

ELECTRONIC  ENGINEERS 

Having  design  experience  in  one  or  more  of  the  following: 
General  radar  and  computing  systems 
Servo  mechanisms  Indicator  systems 

Radar  transmitter  modulators  and  high  voltage 
power  supply  systems 
Wide  band  IF  amplifiers  and  receivers 
General  pulse  circtuts 

MICRO-WAVE  ENGINEERS... Having  design  experience 
in  transmission  line  components,  micro-wave  antennas  and 
feeds. 


PHYSICISTS. ..Having  practical  experience  in  analysis  of 
radar  and  radar  control  systems. 


DEGREE  NOT  ESSENTIAL.  Applicants  must  be  capable  of 
assuming  responsibility  for  design  engineering. 


ADEQUATE  MOVING  ALLOWANCE... for  family  and 
furniture.  Your  family  will  enjoy  living  in  Southern  Cali¬ 
fornia.  Wonderful  climate  the  year  around.  Adequate  hous¬ 
ing,  unexcelled  educational  facilities. 


Interviews  can  be  arranged  at  convenient  cities 

WRIT!  OR  CONTACT  MR.  HOMER  TASKER. 

Chief  Engineer,  Cilfillan  Brothers,  Dept.  E 
1815  Venice  Blvd.,  Los  Angeles  6,  Calif. 

AU  REPUES  STRICTLY  CONnOENTIAL 


nlfillan 

LOS  ANGELES,  CALIFORNIA 


ILECTROmC  DESIGN  ENGINEERS 
AND  PHYSICISTS 

IN  LOS  ANGELfS 

with  GILFILLAN 

•  the  company  that  developed  and  produced  CCA,  the  world-famous 

Radar  equipment  for  landing  aircraft  in  bad  weather 

•  the  company  that  pioneered  development  of  CCA  radar  equipment 

for  the  USAF,  the  CAA,  the  USN  and  the  USMC 


(CtHtlflMd) 


TODAY’S  MECDS 


the  cathode  sleeve,  due  to  the  tight¬ 
er  fit  of  the  heater. 

Another  common  form  of  heater 
design  is  the  helical  or  double  hel¬ 
ical  wire  coated  after  forming.  It 
was  hoped  that  the  even  spacing 
between  heater  and  cathode,  to¬ 
gether  with  an  application  of  the 
insulating  coating  by  spraying  so 
as  to  produce  a  rough  surface  with 
a  minimum  area  of  direct  contact 
to  the  cathode,  might  give  an  im¬ 
provement  in  break-down  voltage. 
However,  tests  showed  an  improve¬ 
ment  of  only  a  few  hundred  volts. 


Ever  see  a  freanencjr 
mooilor  better  tnen  iu 
ciTStal?  The  JKO-3  crya- 
tal  used  in  thi«  Doolittle 
monitor  it  the  finest 
available — as  arc  all  JK 
crystals  used  everywhere. 


New  Heater  Design 

Therefore,  in  order  to  meet  the 
demand  for  the  radical  improve¬ 
ment  in  insulation,  it  became  appar¬ 
ent  that  a  drastic  step  had  to  be 
taken  in  designing  a  new  heater.  A 
good  possibility  for  a  solution  ap¬ 
peared  to  be  the  use  of  two  in¬ 
sulators  in  series.  A  thin-walled 
alumina  tube  was  tried,  which  fitted 
between  cathode  and  heater  of  a 
6W4GT,  and  a  few  tubes  were  made 
that  stood  up  with  4,000  volts  surge 
between  heater  and  cathode.  The 
difficulty  was  in  a  heating  time  of 
about  30  seconds  which  was  unde¬ 
sirable  not  only  for  the  user  of  the 
tube,  but  also  it  made  the  tubes 
very  difl^cult  to  process  during  man¬ 
ufacture.  Also,  the  alumina  tube 
was  of  such  wall  thickness  that 
there  was  no  hope  of  producing  it 
in  quantity  at  a  reasonable  cost. 

After  many  trials,  however,  a 
new  form  of  ceramic  insulator  was 
designed  which  overcomes  all  the 
difficulties  mentioned  above.  The 
cooperation  of  the  Stupakoff  Cer¬ 
amics  and  Mfg.  Co.  was  enlisted  in 


DESIGMIMG 

TOMORROW’S 


Openinc  the  doorway  to  new  crystal  uses  is  the  newly  an* 
nounred  JK.  C-9.  The  glass  envelope  in  which  the  crystal  is 
hermetically  sealed  provides  a  sure  vacuum  for  higher  Q, 
resistance  is  unaffected  by  supersonic  reflections. 


EVEN  A  JK  CRYSTAL  FOR  PASTEURIZING  BEER! 

Tomorrow’s  needs 'for  crystals  are  constantly  met 
today  by  the  James  Knights  research  laboratories. 
Take  the  case  of  a  new  JK  supersonic  crystal  now  in 
use  with  a  well-known  brewery  for  pasteurizing  beer. 
The  JK  crystal  was  designed  to  kill  the  bacteria  — 
without  heat  —  simply  by  vibration!  Another  dramatic 
crystal  application  made  possible  by  James  Knights’ 
ability  to  fill  any  specific  need  crystal-wise!  Whether 
for  new  product  design  or  laboratory  research,  con¬ 
sult  James  Knights  FIRST. 


_  _ _ for  free  catalog — ^listing  all  JK  crystal*, 

their  specificatioM  and  schematics. 


THE  JAMES  KNIGHTS  COMPANY 

SANDWICH  3,  ILLINOIS 


CRYSTALS  FOR  THE  CRITICAL 


No  crystal  is  "outdated”  with  James  Knights.  We  can  furnish  yesterday’s  crystals 
a*  well  as  all  present-day  applications  —  PLUS  designing  new  crystals  for  still 
unheard  of  uses. 


FIG.  2 — Photeqraph  shows  complatsd 
diods  and  disnsssarihlsd  compoasnl  parts 
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Hearabout 

the  revolution 
in 

Cleveland? 


Rolling  out  of  QevelanJ  these  Jays  is 
a  revolution  in  armored  warfare. 

It's  the  T-41  “Walker  Bulldog”— the 
first  U.S.  tank  to  be  built  around  a  gun 
instead  of  an  engine. 

But  the  T-41  is  involved  in  a  produc¬ 
tion  revolution,  too!  Though  assembled 
in  Cleveland,  its  actual  parts  and  mate¬ 


rials  come  from  tuo  thousand  factories 
...  in  nearly  every  state! 

This  “production  team"  system  is  pro¬ 
ducing  miracles.  But  it  protluces  new  tim¬ 
ing  problems,  too.  How  do  you  bring  in 
two  thousand  units ...  at  the  right  time? 

These  production  expens  know  the 
answer.  When  they  want  parts  and  mate¬ 
rials  fast,  they  use  the  service  that  gets 
there  first.  They  use  Air  Express! 

Whatever  your  business.  Ait  Express 
speed  can  make  your  deadlines,  increase 
your  profits.  Here’s  why! 

it's  fastest  —  Air  Express  gives  the 
fastest,  most  complete  door-to-door  pick¬ 
up  and  delivery  service  in  all  cities  and 
principal  towns,  at  no  extra  cost. 

IT’S  MORE  CONVENIENT-One  Call  to 
Air  Express  Division  of  the  Railway 
Express  Agency  arranges  everything. 


IT’S  DEPENDABLE  —  Air  Express  pro¬ 
vides  one-carrier  responsibility  all  the  way 
and  gets  a  receipt  upon  delit  ery. 

IT’S  PROFITABLE— Air  Express  expands 
profit-making  opportunities  in  distribu¬ 
tion  and  merchandising. 

For  more  facts  call  Air  Express  Division 
of  Railway  Express  Agency. 


omrs  THKRC  FIRST 
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this  work  to  assure  the  practica¬ 
bility  of  this  design.  A  sketch  of 
it  is  shown  in  Fig.  1.  It  is  made  of 
pure  alumina  by  extruding  and  ma¬ 
chining.  The  outside  cross  section 
is  shaped  so  that  it  fits  into  a  lock- 
seam  cathode  sleeve.  The  outside 
wall  is  cut  so  that  most  of  the 
heat  from  the  heater  can  be  radi¬ 
ated  directly  to  the  cathode  sleeve, 
while  keeping  the  heater  from  di¬ 
rect  contact  with  it. 

The  most  essential  part  of  the  in¬ 
sulator  is  the  center  web.  Not  only 
does  it  give  the  necessary  mechan¬ 
ical  support,  but  the  resulting  short 
heating  time  indicates  that  it  speeds 
up  the  heating  up  process  by  reflect¬ 
ing  heat  into  the  cathode  sleeve. 
The  heater  proper  is  a  multi- 
stranded  coated  tungsten  wire 
which  is  threaded  into  the  two 
longitudinal  holes  of  the  insulator. 
The  insulator  is  made  a  little  longer 
than  the  cathode  sleeve  as  this  was 
found  to  reduce  the  danger  of  break¬ 
down  at  the  ends.  The  insulator  is 
held  in  place  by  a  ceramic  cement 
at  its  lower  end,  tying  it  to  the 
heater  and  heater  leads.  In  this 
way,  heater,  insulator  and  cathode 
sleeve  can  expand  independent  of 
each  other,  as  required  during  heat¬ 
ing  and  cooling  of  the  tube. 

The  heating  time  of  the  cathode 
assembly  using  this  ceramic  is  16 
sec,  which  is  about  normal  for  tubes 
not  using  ceramics  as  insulators. 
Thus,  its  successful  operation  when 
used  in  series  heater  circuits  is  as¬ 
sured. 

The  cathode  is  designed  with  such 
an  operating  temperature  as  to  give 
good  life  without  undue  processing 
difficulties.  The  main  problem  for 
production  was  found  to  be  the  con¬ 
trol  of  coating  texture.  Only  tubes 
with  just  the  proper  cathode  coat¬ 
ing  will  withstand  the  high  inverse 
peak  voltage  tests. 

Plate-Cathode  Spacing 

Having  solved  the  heater  insula¬ 
tion  problem,  it  now  became  clear 
that  the  cathode-to-plate  spacing 
of  the  6W4GT  was  insufficient  to 
withstand  surge  voltages  of  4,000 
volts  with  any  degree  of  safety.  In 
order  to  allow  a  rating  of  4,000 
volts  maximum  design  center 
(RTMA  system)  for  a  production 
type,  it  was  considered  necessary  to 
have  some  experimental  tubes,  made 


. . .  With  more 
business  than 
you  can  produce?\^ 


Sounds  like  a  happy  situation  v^hen 
you  say  "too  much  business," 
but  it  sure  isn't,  as  those  of  you  know 
who  are  on  that  spot.  And 
we're  on  it,  too,  since  occasionally 
your  requirements  exceed  our 
production.  But  ...  in  an  attempt 
to  help  you  with  your  fasten¬ 
ing  problem,  we've  produced  a  TIME 
SAVER,  shown  below  I 


FREE-a-n  Stainless  Fastening  Selector 

This  handy  slide-chart  instantly  identifies 
A-N  Nos.  pertaining  to  stainless  steel  nuts, 
screws,  bolts,  rivets,  cotter  pins,  washers; 
gives  sizes  and  other  data.  Write  for 
"Chart  5IH"  TODAY! 


Manuhdvrers  of  STAINLESS  STEEL  FASTENINGS 
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A  SPEtR  <  ARSON  COMPANY  SUBSIDIARY 


\  buy  SPEER 
when  you  buy  RESISTORS 


for  consistent  resistance  values 


.  your  circwi^^fh  i.  F. 

^^rf%cliokos...tubvlor  <li«c 

.  J-y-  * 

capocHors... high  voUogo  con- 
do|iMr*...capritters'l»']^  . 
IffFOS  ILtCTfONICS,  IMC.  - 

^  W  BOI$/ FA.  .  ’ 


ST.  AAARYS,  PfNNSYlVANIA 
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under  strict  laboratory  control, 
withstand  a  short  test  of  6,000  volts. 

In  order  to  obtain  sufficiently 
hiRh  plate-to-cathode  breakdown 
voltage,  the  plate-to-cathode  spacing 
was  increased  slightly  over  that  of 
the  6\V4GT.  When  this  was  first 
considered,  the  possibility  of  hav¬ 
ing  to  limit  the  plate  current  rating 
because  of  the  increased  plate  dissi¬ 
pation  was  anticipated.  However, 
extensive  te.sts  have  proven  that  the 
same  current  rating  as  that  of  the 
6W4GT  is  satisfactory.  The  plate 
is  made  from  heavy  stock,  bright 
on  the  inside  to  hold  in  the  heat  of 
the  cathode,  carbon  coated  on  the 
outside  to  permit  maximum  plate 
dissipation.  Its  shape  is  similar  to 
that  commonly  u.sed  on  the  6W4.  ex¬ 
cept  that  the  ends  of  the  plate  bar¬ 
rel  are  flared  out  in  order  to  reduce 
the  field  strength  at  those  points. 

The  electrodes  are  mounted  on  a 
conventional  flat  press  stem.  The 
lead  wires  are  so  arranged  that  the 
cathode  lead  is  brought  out  on  one 
side  of  the  press,  while  heater  and 
plate  leads  emerge  on  the  other 
side.  The  base  is  provided  with 
leakage  barriers  both  inside  and 
outside,  which  makes  it  possible  to 
retain  the  single-ended  basing  de¬ 
sign  of  the  6W4GT.  It  is  obvious 
that  in  connecting  a  socket  for  the 
new  type,  socket  clips  adjacent  to 
the  cathode  connection  cannot  be 
used  as  tie  post  in  the  receiver. 
A  picture  of  a  finished  tube  and  its 
component  parts  is  shown  in  Fig.  2. 

We  gratefully  acknowledge  the 
cooperation  and  many  valuable  sug¬ 
gestions  given  to  us  by  George 
Fyler  of  Motorola.  Inc. 


Fluating-Core  Caparitor 
AFC  System 

Many  electromechanical  automatic 
frequency  systems  employ  motors, 
with  associated  control  circuits,  and 
elaborate  gear  boxes.  The  system 
described  here  eliminates  all  these, 
and  requires  but  a  small  fraction  of 
the  driving  power  usually  needed 
for  old  systems. 

Basis  of  the  system  is  a  metal 
.core  which  can  move  freely  inside 
a  tube  of  insulating  material,  filled 
with  fluid.  The  core  is  moved  elec- 
tromagnetically  to  effect  changes  in 
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The  night  flight  of  a  bat  is  controlled  by  a  high-frequency  system 
not  unlike  radar  .  .  .  very  simple  .  .  .  very  effective  .  .  .  perfectly 
adapted  to  the  needs  of  a  bat. 

Antennas  play  a  highly  important  part  in  radar  as  well  as  com¬ 
munications.  Like  the  bat's  ear,  they  should  be  designed  to  fit  the 
needs  of  a  particular  situation.  W'e  at  the  Workshop  have  been 
manufacturing  antennas  to  meet  the  most  exacting  electrical  and 
mechanical  specifications.  Our  facilities  include  electronic  test 
equipment  for  measuring  antenna  gain,  pattern,  and  impedance, 
enabling  us  to  fill  nearly  any  antenna  need. 

These  facilities,  manned  by  our  competent  technical  staff,  arc 
constantlv  at  work  for  government  and  industry  in  the  solution  of 
dirtieult  antenna  problems. 


The  WORKSHOP 
ASSOCIATES 


DIVISION  OF  THE  OABRIEl  COMPANY 

Specialists  m  HifJ)- Frequency  Antennas 
135  CRESCENT  ROAD,  NEEDHAM  HEIGHTS  94,  MASS. 
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CANNON 

PLUGS 


THE  ELECTRON  ART 


(continued) 


Here*s  why 
those  in  the  know 
— demand 


floating 

CORE 


AN  contKts  michinwl  from 
solid  bar  stock  and 
alaetroplatad  with  silvar. 


DAMPING 

FLUID 


Insart  ratainini  screw 
threads  into  metal  barral 
instead  of  plastic . . .  inserts 
can  ba  removed  easily. 


FIG.  1 — Circuit  of  control  for  floating- 
capacitor  for  automatic  olectromachan- 
Ical  froguoncy  control  system 


Full-floatint.  non-twistinf 
socket  contects  provide 
alignment,  relieve  strain 
on  contacts. 


capacitance.  The  fluid  damps  the 
movement  of  the  core  and  the  float¬ 
ing  action  reduces  the  influence  of 
gravity  and  extraneous  mechanical 
vibrations. 

Figure  1  shows  the  circuit  used 
in  conjunction  with  the  floating- 
core  capacitor  afe  system.  When 
there  is  no  correction  signal  at  A 
or  B,  F,  and  F,  are  just  cut  off,  the 
coils  Lx  and  L,  are  not  energized, 
and  the  core  remains  at  rest.  In 
case  of  a  frequency  deviation,  and 
depending  on  the  sign  of  the  devia¬ 
tion,  one  of  the  tubes  will  draw  cur¬ 
rent  through  the  action  of  a  dis¬ 
criminator.  Thus  one  of  the  coils 
will  be  energized  and  the  position  of 
the  core  is  varied  until  the  two  fre¬ 
quencies  to  be  compared  are  syn¬ 
chronized. 

According  to  the  original  article 
describing  this  development  (.Com¬ 
munication  News,  p  112,  Dec.  1950) 
the  advantages  of  this  system  are 
as  follows:  (1)  Absence  of  initial 
friction  results  in  a  high  sensitiv¬ 
ity.  (2)  The  mass  of  the  floating 
body  is  small  so  that  hunting  will 
not  occur.  (3)  The  speed  of  con¬ 
trol  is  proportional  to  the  frequency 
deviations.  (4)  The  large  gear  box 
necessary  in  conjunction  with  al¬ 
ternative  methods  is  replaced  by 
fluid  damping.  (5)  The  operation 
of  the  floating  core  is  not  influenced 
by  mechanical  vibrations.  (6)  Small 
dimensions  and  weight.  (7)  The 
electrical  circuit  required  for  driv¬ 
ing  the  core  can  be  kept  small. 

Disadvantages  include:  (1) 
Leakage  or  evaporation  of  the  fluid 
may  occur  which  causes  the  forma¬ 
tion  of  air  bubbles.  (2)  After  pro¬ 
longed  operation  the  fluid  may  be¬ 
come  polluted,  which  might  result 
in  sticking  of  the  floating  body.  (3) 
Special  care  must  be  taken  during 
manufacture  of  the  floating-core 
device. 

Experimental  units  have  been 


Solder  cups  hand  tinned 
Inside  only,  make  clean 
soldered  connections. 


Oieoast  zinc  inteiral  ceMa 
clamp  swaged  to  steel  shell. 


Improved  rubber  bushing  serves  as 
caUe  relief,  gives  added  insulation 
end  weatherproofing. 


Improved  patented  latch  locks 
connectors  for  added  safety. 


If  you  talk  to  sound  technicians  anywhere  you'll  find 
Cannon  Type  P  conneaors  are  the  accepted  standard  of 
quality . . .  taking  a  beating  day  in  day  out  where  frequent 
changes  in  circuits  are  required  on  all  kinds  of  jobs  up 
to  30  amp.  capacity. 

The  close  attention  to  important  details  called  out  in 
the  above  illustration  is  typical  of  the  care  used  in  the 
design  and  construaion  of  all  Cannon  Plugs— the  world’s 
most  complete  line. 

The  above  type  series  is  distributed  through 
seleaed  franchise  distributors.  The  line  is  fully 
described  in  the  Type  P  Bulletin.  Engineering 
bulletins  describing  each  of  the  many  basic 
types  of  Cannon  Plugs  will  be  sent  on  request. 

Type  P  insert  arrangements  include 
2-3-4-}-6  and  8  contacts.  All  con- 
taos  are  30  amp.  capacity  except 
thoseinP-8layoutwhicharel3amp.  P'3 

Full  scale  layouts,  front  view  pin  in- 
sert,  engaging  side,  shown  at  right. 


Factories  In  Los  Angeles,  Toronto.  New  Haven.  Repre¬ 
sentatives  in  principal  cities.  Address  inquiries  to  Cannon 
Electric  Company,  Department  J-t20.P.O.  Bos  7S,  Lincoln 
Heights  Station,  Lot  Angeles  31,  California. 
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PROBLEM; 

How  to  Get  Higher  Performance  and  Longer 
Wearing  Qualities  in  Contact  Assemblies 


GENERAL  PLATE: 


iASc  mETal 


Manufacturers  of  electric  motor  starters  had  frequent  trouble 
with  contact  assemblies  which  were  made  by  brazing  the  contact 
to  the  base  metal  carrier.  This  method  results  in  annealed  contacts 
and  carriers  which  in  turn  means  lack  of  strength,  poor  wearing  ^ 
qualities  and  short  contact  life. 

General  Plate’s  Top-Lay  contacts  and  contact  material  meet  the 


engineering  specifications  by  providing  the  higher  performance  -  ^  ^  f 

necessary.  Made  by  cladding  silver  or  precious  metal  strip  to  suit-'  ** 
able  base  metal,  Top-Lay  is  cold  worked  by  profile  rolling  which 

gives  it  a  hard,  long-wearing  surface.  In  addition,  Top-Lay  saves  i-  " 

on  fabrication  costs  as  it  is  easily  blanked  and  formed  to  the*'^'''^ 

required  shape.  (For  information  on  Top-Lay  write  for  Technical  - --  ~ 

Data  Bulletin  ||I7 14.) 

No  matter  what  your  metal  problem,  it  will  pay  you  to  consult  '  ' 

General  Plate.  Their  vast  experience  in  cladding  precious  to  base  '■ 
metals,  or  base  to  base  metal  combinations  can  overcome  your 

problems  . . .  often  reduce  costs  as  well.  Hove  You  a  Conywtjto  AMof  Problom? 

General  Plate  Products  include . . .  Precious  metals  clad  to  base 
metals.  Base  metals  clad  to  base  metals.  Silver  Solders,  Composite 

contacts,  buttons  and  rivets,  Platinum  fabrication  and  refining,  .  _  __  _  ^  _  A  V  B 

Age-hardenable  i720  Manganese  Alloy.  E  Pl  E  Rl  L  r  L  I  E 

Division  of  Motals  A  Controls  Corporation 


Havo  You  a  Conywtjl*  AMof  Problom  ? 
Gottorol  Plato  can  sobro  H  for  you 


S10  rotiST  sTtin,  *nu*oto,  mass. 
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manufactured  by  the  Philips  Tele¬ 
communication  Industries  labora¬ 
tories,  of  Hilversum,  Holland,  and 
found  to  fulfill  the  characteristics 
expected  of  them.  One  model  pro¬ 
vides  a  chanjre  in  capacitance  per 
electrode  of  10  to  15  u.[if.  Special  at¬ 
tention  has  been  paid  to  the  selec¬ 
tion  of  just  the  right  fluid  for  the 
device,  and  experimental  and  theo¬ 
retical  analyses  of  the  mechanical 
aspects  of  the  floating  core  have 
been  performed.  A  complete  de¬ 
scription  of  the  development  is  pre¬ 
sented  in  the  above  reference. 


Barium  Titanate  Accelero¬ 
meter 

Although  piezoelectric  crys- 
■  tals  have  been  used  in  the 
past  as  sensing  elements  in  mechan¬ 
ical  shock  experiments,  practical 
difficulties  have  prevented  their 
wide  adoption.  However,  recent  de¬ 
velopments  in  the  field  of  ceramics 
have  made  available  piezoelectric 
materials  that  are  both  sensitive 
and  easily  fabricated.  One  of  these, 
barium  titanate  (BaTiO,),  is  used 
in  the  National  Bureau  of  Stand¬ 
ard’s  piezoelectric  compressive  ac¬ 
celeration  pickup. 


the  Complete  Transformer  line 
that  Meets  Military  Specifications 


Physiriit  Characteristics 


If  you  require  fully  approved  MIL-T-27  Transformers  and  Filter  Reactors  for 
prototype  models,  pilot  runs  or  special  applications,  and  need  them  in  a  hurry 
— call  your  electronic  parts  distributor  for  quick  service  on  Chicago  Hermeti- 
cally-S^led  units.  Chances  are  he’ll  have  them  in  stock — and  you’ll  save 
valuable  time  and  effort.  There’s  a  complete  range  of  Chicago  MIL-T-27 
Transformers  available:  Power,  Bias,  Filament,  Filter,  Audio. 

CHICAGO  Hermetically-Sealed  Transformers  are  the  world’s  toughest  units, 
preferred  by  engineers  for  those  rugged  applications.  These  stock  transformers 
may  be  incorporated  in  your  equipment  with  full  assurance  that  they  meet 
complete  MIL-T-27  specifications. 


The  pickup  is  composed  of  a  cer¬ 
amic  disk  A  inch  thick  and  i  inch 
in  diameter,  stacked  between  a  suit¬ 
able  base  and  a  block  of  metal  used 
for  mass-loading  the  di.sk.  The  com- 


«ND  FOR  "NCW  IQUIPMfNT”  TRANSFORMfR  CATAIOO 

Hove  Ihc  full  details  ot  your  fingertips  on  CHICAGO'S  New  equip¬ 
ment  line — covering  oil  MIL-T-27  units  os  well  os  famous  Seoled- 
in-Steel  transformers  engineered  for  every  application  and  geared 
to  today's  circuit  requirements.  Write  for  your  free  copy  of  this 
important  catalog  today,  or  get  it  from  your  distributor. 


Photograph  ihowt  barium  titonate  ac¬ 
celerometer  connected  to  magnetic 
vibrator 


CHICAGO  lUINOIS 
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Photographs  courtesy  of  High 
Voltage  Engineering  Corporation. 


This  fragile  high-voltage  tube 
is  cushion  packaged 
for  safe  arrival 


The  last  nail  in  plat  e  and  this  high-voltage  tube  is  ready  for  shipment  anywhere. 
On  arrival,  it  w'ill  do  the  job  it  was  built  to  do.  It’s  packaged  to  take  the  bangs. 

After  analyzing  its  needs,  this  fragile  tube  was  packed  in  two  outstaniliiig 
cushioning  materials — Spongex  cellular  rubber,  and  Texlite  rubberized  hair. 

If  breakage  in  transit  is  eating  into  profits,  consult  with  our  Packaging  Divi¬ 
sion.  They  are  equipped  to  analyze  and  prescribe  the  requirements  of  your 
prorhirt  for  safe  arrival  anywhere — whether  shipped  bv  land,  sea  or  air. 


For  better  package 
cushioning  use 


SPONGEX 


PRODUCTS 


Sjtongex  products  available  for  protective  packaging 

•  TEXUTE  rubberized  hair  and/or  wool 

•  SPONGEX  cellular  rubber 

•  TEXFOAM  latex  foam  rubber 


THE  SPONGE  RUBBER  PRODUCTS  COMPANY 


M«  OERUY  PIACE,  SHELTON,  CONNECTICUT 
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planting  trees  with  tractors 
to  make  fibres  for  industry 


With  this  MOSINEE  Tree  Planter,  1500  or 
more  seedlings  can  be  planted  per  hour! 
It  completes  the  planting  operation... even 
tamps  the  seedlings  into  the  ground. 


THE  ELECTRON  ART  (continiMd) 


plete  unit  weighs  less  than  ^  ounce. 
As  a  result  of  the  stacking  any  ac¬ 
celeration  imparted  to  the  base  pro¬ 
duces  a  proportionate  change  in 
pressure  on  the  piezoelectric  disk 
tightly  confined  by  the  mass-loading 
block. 

The  voltage  generated  is  propor¬ 
tional  to  the  acceleration  of  the 
device  being  measured  and  is  in¬ 
dependent  of  its  characteristic 
frequency  up  to  the  mechanical  res¬ 
onance  of  the  accelerometer.  This 
resonance  has  been  extended  to 
above  20,000  cps  by  using  a  small 
and  rather  monolithic  structure.  As 
a  voltage  source  this  particular  pick¬ 
up  has  an  almost  purely  capacitive 
internal  impedance  of  about  500  ixpif 
and  a  sensitivity  of  approximately  2 
millivolts  per  g. 

Calibration  measurements  indi¬ 
cate  that  the  accelerometer  has  a 
response  flat  within  20  percent  over 
the  range  50  to  6,000  cps,  and  rising 
to  a  slight  peak  between  10.000  and 
18,000  cps.  The  peak  appears  due  to 
calibration  difficulties  rather  than 
to  the  property  of  the  accelerometer. 


This  is  the  beginning  of  a  30  to  40-year 
cycle  during  which  seedlings  grow  to  ma¬ 
tured  trees,  ready  for  harvesting.  They 
then  will  provide  the  kind  of  fibres  needed 
for  many  products  of  industry. 


From  seedlings  to  technically  controlled 
industrial  paper,  MOSINEE  safeguards 
every  step  in  the  process  of  making 


MOSINEE  fibres 
that  work  for  Industry. 

MOSINEE  PAPER  MILLS  CO.,  Mosine*,  Wis. 


MOSINEE 

makes  fibres  work  for  industry 


MACHINE  MAPS  THYROID 
GLANDS 


PictUTM  oi  thyroid  qlaads  may  bo 
mado  automatically  on  litriaq  potionts 
by  moons  oi  tho  qomma-ray  sonsHlTO 
instrumont  shown.  X-ray  instramonts 
hoTo  thus  lor  boon  unablo  to  accom- 
plisb  this  task.  Tho  machlno  ontomatl- 
cally  tracos  tho  patlont's  thyroid  on  a 
pioco  oi  drawinq  popor.  Tho  irutni- 
mont  is  shosrn  in  uso  on  a  simnlatod 
pationt  in  a  UCLA  laboratory 


27« 
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There’s  o  type 

for  every  application... 


You  give  sound  quality  and  long  life  to  your 
audio  equipment — tape  recorders,  amplifiers, 
intercoms,  etc. — when  you  specify  Sangamo 
Electrolytic  Capacitors  as  standard  com- 
IX)nents.  Sangamo  Electrolytics  are  manu¬ 
factured  under  carefully  controlled  conditions 
for  protection  against  source  contamination 
and  to  assure  corrosion-free  elements. 

There’s  a  type  to  meet  your  exact  needs — 
a  few  are  shown  at  right.  Write  for  full 
information. 


C!t4itumoe 


\  with 

^ngamo 

Electrolytic 

Capacitors 


Typ»MT 

Thrae  wire  lead  dry  electrolytice  are  easy  to 
mount.  Their  small  size  makes  them  ideal  for 
application  in  tight  spots.  Type  MT  maintains 
uniform  capacity  when  subjected  to  heat  and 
high  ripple  currents. 


These  “twist-lock”  electrolytica  give  lung  life 
and  dependable  performance  at  85°  C  under 
conditions  of  extreme  ripple  currents  and  h^ 
Burn  voltages.  Twist-prong  tabs  provide  tor 
wauier  or  direct  chassis  mounting.  _ 


San|[amo  octal  base  electrolytica  are  the  right 
choice  for  all  applications  where  quick  capairi- 
tor  changes  are  required.  Aluminum  containers 
cannot  contact  mounting  surface  and  the  ban 
pins  are  nickel  plated  to  insure  good  contact. 


SANGAMO  ELECTRIC  COMPANY 

SPRINGFIELD,  ILLINOIS 


IN  CANADA:  SANGAMO  COMPANY  LIMITED,  LEASIDE,  ONTARIO  ica-i 
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Tamxf-.. 


Thi*  Progressive-made  fastener  is  one  of  the 
many  precision  parts  in  the  Toledo  Scale  Com¬ 
pany's  Guardian  Duplex  scale.  It  is  used  as  a 
thrust  screw  in  the  main  lever  assembly  for 
making  fine  adjustments. 

Hardly  a  major  part,  but  still  it  must  be 
right.  "Honest  Weight"  is  Toledo's  business  and 
precision  is  required  right  down  to  the  smallest 
component. 

Manufacturing  precision  fasteners  is  Pro¬ 
gressive's  business,  as  leading  companies  well 
know.  If  you  need  a  special  fastener  manufac¬ 
tured  in  quantity  to  exact  specifications,  see 
Progressive. 


WRITE  FOR  OUR  CATALOG 
IT  MAY  SAVE  YOU  MONEY 


Ot/tei  tif^fUcal  PROGRESSIVE  "SpeciaU 


'THE  PROGRESSIVE 

MAMFICTVRIK  COMPAIfV 

50  NORWOOD  ST.,  TORRINGTON,  (ONW. 

SALES  OFFICES:  SAN  FRANCISCO,  LOS  ANGELES, 
PORTLAND,  DETROIT,  PHILADELPHIA,  CLEVELAND, 
SEAHLE,  BOSTON,  SYRACUSE,  ST.  LOUIS,  CHICAGO. 
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NEW  PRODUCTS 

(continued  from  p  146) 

double-throw,  rated  at  10  amperes, 
28  volts  d-c.  Designed  to  rigid 
MIL  specifications,  the  units  exceed 
many  of  the  requirements  of 
temperature,  vibration  and  shock 
tests. 


Selenium  Rectifiers 

International  Rectifier  Corp., 
6809  S.  Victoria  Ave.,  Los  Angeles 
415,  Calif.,  has  developed  a  new  line 
of  hermetically  sealed  selenium 
rectifiers  assembled  in  half-wave 
cartridges  with  current  ratings 
from  300  u.a  up  to  60  ma.  The  in¬ 
dividual  cartridges  accommodate  up 
to  400  cell  elements  with  d-c  voltage 
ratings  up  to  8,000  volts  per  cart¬ 
ridge.  The  units  are  capable  of 
withstanding  100-g  acceleration, 
and  are  ideally  suited  for  airborne 
applications.  They  can  be  operated 
in  ambient  temperatures  ranging 
up  to  100  C. 


H-V  Transformer 

Radio  Corp.,  of  America,  Harri¬ 
son,  N.  J.  Type  228T1  horizontal- 
deflection-output  and  high-voltage 
transformer  was  designed  for  use 
with  electrostatic-focus  picture 
tubes  having  a  horizontal  deflection 
angle  of  approximately  66  deg,  and 
operating  at  voltages  as  high  as  16 
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They  have  a  right  to  be  proud ! 


I'licsc  men  li.ivc  rc;ili/.cd  ambitions 
that  tlicy’vc  carried  with  them  since 
they  iK'gan  to  build  engineering  ca¬ 
reers.  'I  hey’re  Boeing  men.  And  that 
sets  them  a  little  apart.  I'or  Boeing 
is  a  renowned  name  m  aviation.  It 
stands  for  bold  pioneering  in  aero¬ 
nautical  restnirch  and  design  .  .  .  for 
leadership  in  the  building  of  advanced 
commercial  and  military  airplanes 
.  .  .  and  for  trail  blazing  in  the 
development  of  guided  missiles,  jet 
propulsion  and  other  fields. 

Today,  there  are  many  grand  career 
opportunities  at  Boeing  for  high- 
caliber  men  who  can  measure  up. 
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Needed  m  Seattle  are  experienced 
and  junior  aeronaiitieal,  mechanical, 
electrical,  electronics,  civil,  acoustical 
and  weights  engineers  for  design  and 
research;  servo-mechanism  designers 
and  analysts;  and  physicists  and  math¬ 
ematicians  with  advanced  degrees. 

It’s  important,  long-range  work. 
The  world’s  hottest  jet  bombers  .  .  , 
the  fascinating  new  field  of  guided 
missiles  .  .  .  the  revolutionary  new 
Boeing  gas  turbine  engine— these  arc 
.imong  the  challenging  assignments 
awaiting  you.  Here  are  outstanding 
research  facilities  and  the  men  who 
liavc  built  Boeing  to  world  eminence. 


1  More  houKinK  i 
moxt  other  majoi 

2  Salaries  a:e  and  they  tcrow  with  you. 

3  The  Northwest  h»  a  mtorttiman  i*  paradise — 
ffieat  fishinjE,  htiittintc.  saiiini;.  and  ikiintr 
country — with  tpmj»erMte  climate  all  year. 

4  Moving  and  travtd  expontte  allowance  in 
provided. 

Or  if  yoM  prefer  the  Midwest,  tk*  n  ar*  nimtlar 
opeatnpN  ai'oUaMc  uf  fAie  tionmi/  H'icAiiM. 
A'oaitos.  Plamt.  Imtuihrit  indicu/inp  a  preftr- 
ence  for  H’irhtfa  an.  tpamraf  wilt  b‘  refern d 
to  the  />irutOM. 

Write  todoy  to  the  address  below  or  use  the 
convenient  coupon. 


JOHN  C.  SANDERS,  Stafl  EaiiKct—PtnccM) 

Dept.  H-IO 

Bnint  AirpiN*  CtMpaiy.  Sajitit  14.  Witli. 

Enqinte'inq  opportunities  9*  Boeinq  interest 
me  Pitese  send  me  further  intormst'on. 

Nome  _ 

Address .  .  .  . 

C/.*y  end  State _ _ _ 
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NEW  PRODUCTS 


kv.  The  horizontal-deflection-output 
tube  may  be  either  a  6HQ6-GT  or 
a  6AU6-GT.  When  the  former  is 
used  a  B-supply  of  280  v  is  needed ; 
for  the  latter,  a  B-supply  of  300  v. 
Utilizing  a  ferrite  core  for  high 
efficiency,  light  weight  and  com¬ 
pactness,  the  unit  has  two  separate 
filament  windings.  One  provides 
power  to  the  filament  of  the  recti¬ 
fier  tube  for  the  h-v  supply;  the 
other,  for  the  focusing-voltage 
supply. 


Ultrasonic  Generator 

Ultrasonic  Engineering  Co.,  P.  0. 
Box  46,  Maywood,  Ill.  Model  800 
industrial  and  pathological  labor¬ 
atory  ultrasonic  generator  contains 
a  v-t  oscillator  which,  at  full  power, 
will  develop  in  the  neighborhood  of 
500  watts  of  r-f  energy  at  800  kc. 
This  power  is  fed  by  means  of  a 
coax  cable  to  the  crystal  transducer 
mounted  in  the  aluminum  vessel 
shown  at  right.  Output  power  of 
the  generator  is  continuously  vari¬ 
able  from  zero  to  full  by  means  of 
the  knob  at  the  lower  left  of  the 
panel.  Coils  of  the  oscillator  are  of 
the  plug-in  type,  thus  permitting 
coupling  to  transducers  of  different 
frequencies.  Crystals  are  available 
at  frequencies  from  450  to  2,000  kc. 


means  nearly  a  quarter  century 
of  specialized  skill  and  know-how 
applied  to  your  antenna  problems 


Knowledge  gained  through  engineering  and 
developing  tens  of  thousands  of  antenna 
problems  is  your  short-cut  to  better,  more 
dependable  mechanical  and  electrical  designs. 
Ward  is  the  oldest  and  largest  exclusive 
manufacturer  of  antennas.  Whether  you 
require  one  or  a  hundred  thousand  units, 
Ward's  complete  engineering  and 
manufacturing  facilities  are  at  your  service. 
Write,  wire  or  telephone. 


*  lllutlroting  Word's  SPP-Ur 
dirsctionol  frontmitting  and  r«- 
csiving  antsnno,  d«sign«d  for 
point  to  point  communicotion*, 
ond  bwilt  to  go  wp  and  stay  up. 


Division  of  The  Gabriel  Co. 

ST  4STN  ST.  •  CIIVIIAND  3.  OHIO 


Test  Prod  Adaptors 

United  Technical  Laboratories, 
Morristown,  N.  J.  A  new  test  prod 
adaptor  is  specially  designed  for 


IN  CANADA; 
ATIAS  RADIO  CORP.  LTD. 
Toronto,  Ontorio 
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KbuKnow 


You  KNOW 'Msj  mcR^  RJ6HTRE00a?efiS 

WHICH  CHART  A  OONTINOOUS  LO©  OF  VARIAPCe 
03NPm0NS  DEPENP  FQfi  7HBR  ACCURATE  TIMINS 
It' :  ON  TELEOWON  SyNCHRPNOUS  MOTORS  ? 


PO  W  KHWthattelechwn 

^  SVNCHRONOIS  /WOTORS 

RUN  PUREES  CCOLSR. 
THAN  MOST  OTHER. 
TIMINS  MOTORS 
eeCAUSETHEOOILOF 
A  TELEOiRON 
imoIOR  (5 

farther  FHCM 


YOU  KNOW  THATTHE 
ROTOR  SHAFTS  OF  AMSNY  TEt£CH<BON 
SVNCHBONOUS  TIMINS  MOTORS  HAVE  AAADE 
/MORE  THAN  30  BIUJON  CONTINUOUS 
REVtXUTIONS  ANO  THAT  THE /motors  ARE 
Snu-  OPERAHNS  AS  ACCURATEiy  ANP 
OffENQAEiy  AS  WHBJ  THE/ WERE  NEW  ? 


tNTHtSai/U£TtN 

WRITE  FOR  SUOETIN IS-IIO  WHICH  ' 
CONTAINSCHARIS^IOiaOUERKnNSS 
MIP  COMPLETE  SPECIFKATIOHS  on 
TEIECHOM  SYNCHRONOUS /MOTORS 
4  FOR  USE  MTIMaSS/TVMESWrrCHE^ 
REC0RPIN6  ANP  CONTROtXINS 
INSTRLMAENTS/ cost  RECORDERS/ 
CVCLE  CONTROLLERS/  ETT. 

2  TELECHRON  PEPARTMENT, 

general  ELECTRIC  COMPANY, 
410  UNION  ST,  ASHLAND,  /MASS- 


TE1£H»N  INC  H/S  AMNLA0LE  CN^NTTV  FOR  PEF»eE 
ORPSRS.  NaV0BflO*RE-*PRKBONaMTHEPia5DU^^ 
LWRT  «VES  A  qUCK  PICTURE  OF  PB^S0NNa. 
CAfAWLfTIES  ANP  MASS  PROPUCnON  FAC/LfnES. 
WW7E  ««  y«ie  CtVV  7C1CM  Y. 


ALL  TELECHRON  TIMING  MOTORS  ARE 


CONSTANTLV  SYNCHRONOUS 


instantly 
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Power  Rectifier 


Sarkes  Tarzian  Inc.,  415  North 
College  Ave.,  Bloomington,  Ind.,  has 
announced  availability  of  a  recently 
developed  selenium  rectifier  that  is 
capable  of  operating  without  derat¬ 
ing  in  ambient  temperatures  of 
90  C.  The  new  power  rectifier  illus¬ 
trated  is  guaranteed  for  a  mini¬ 
mum  of  1,000  hours  of  continuous 
operation. 


I  use  with  standard  RTMA  test 
i  points  or  the  phonograph  needle 
type  so  that  any  point  in  miniatur- 
I  ized  or  other  compact  electronic  cir- 
f  cuits  may  be  conveniently  contacted 
I  by  a  self-holding  prod.  The  Klip- 
zon  type  L  Longie  adaptor  provides 
I  a  slender,  insulated  point  for  reach- 
I  ing  into  crowded  circuits  without 
i  danger  of  shorts,  shock  or  acci- 
I  dental  disconnect.  A  unique  self- 
I  holding  point  permits  measure- 
!  ments  with  both  hands  free  for  cir- 
;  cuit  adjustment,  soldering  or  other 
I  work. 
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Labelon  Tape  Co.,  100  Anderson 
I  Ave.,  Rochester  7,  N.  Y.  Made  of 
J  two  layers  of  acetate  with  a  white 
I  waxy  substance  sandwiched  in  be- 
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STANDARD 


TRANSFORMER 


CORPORATION 


ISig  tlSTOIt  tHNIlE.  CHICIEO  II.  IlllROIS 


Identifiration  Tape 


SOUND  RECORDING  TAPE  engineers  at  work  in  the  3M  Hollywood  Engineering  laboratory. 


Ask  one  of  our  3M  Service  Engineers 


If  you  are  using  sound  recording  equipment 
in  your  radio  station,  laboratory  or  business, 
call  upon  the  3M  Service  Representative  in 
your  community.  He’ll  be  glad  to  help  you 
make  better  recordings -more  easily.  If  you 
are  contemplating  the  use  of  tape  recordings, 
he’ll  be  glad  to  analyze  your  requirements  and 
aid  in  the  selection  of  equipment. 

Call  him  today  — or,  if  you  prefer,  write 
directly  to  Minnesota  Mining  &  Mfg.  Co., 
Dept.  AE-101,  St.  Paul  6,  Minn.  No  obliga¬ 
tion,  of  course. 


Eighty  3M  engineers  in  the  field— backed 
by  twenty  technical  experts  in  the  3M  lab¬ 
oratories — stand  ready  to  help  you  with  any 
tape  recording  problem. 

This  3M  Service  Organization  works  daily 
with  radio  station  engineers,  electronic  en¬ 
gineers  and  industries  using  tape  recordings 
in  process  or  quality  control.  The  same  elec¬ 
tronic  and  engineering  know-how  that  pro¬ 
duced  and  perfected  the  famous  “SCOTCH” 
•Sound  Recording  Tape  offers  you  technical 
.assistance  on  every  phase  of  sound  recording. 


"SCOTCH”  Sound  Recording  Tope  gives 
you  these  EXTRA  construction  features . . . 

•  REEL  TO  REEL  UNIFORMITY — controlled  coating  as¬ 
sures  consistent  output. 

•  THINNER  CONSTRUCTION — resists  temperature  and 
humidity  changes 

•  NO  CURLING  OR  CUPPING— tope  lies  Rot  on  re¬ 
cording  head  unaffected  by  humidity. 

•  UNIFORM  TAPE  SURFACE  — no  "dropouts"  on 
recordings  due  to  surface  irregularities. 

•  LONGER  TAPE  LIFE  —  special  lubricating  process  re¬ 
duces  friction. 

•  GREATER  SENSITIVITY  —more  output  on  your  present 
machine  setting. 


'lire  term  and  the  plaid  deaiitn  are  regiatered  Irade-marka  for 

Sound  KecordinK  Tape  made  in  U.S.A.  bv  MINNKSCH'A  MIN1N(2  &  MFG. 
CX>..  St.  i*aul  6.  Minn.  ^  alao  makera  of  "Scotch'’  Rrand  PrnMure-aenaitive 
Tapea.  **llnderaear’  Kubl>eriArd  CiMitine.  "Scotchlite’*  Keftective  Shretinit. 
"Safety-Walk"  Non-alip  Surfacing.  "3M"  Abraaivea.  "SM"  Adheaivea.  tleo- 
eral  Kxport:  Mmn  Mininf  4k  MfK-  Go..  IntematKMiaJ  Diviaion.  270  Harlt 
Avenue.  New  York  17.  N.  V  In  G.inada:  Minn.  Minine  tt  Mff.  nf  ('anada, 
l.td  .  Isortdon.  t'an;i«l.«. 
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'ire.  Cables, 


PHALD 

Current’s  Fauorite  Conductor' 

Provides  Versatile  Quality 
for  Mobile  Communication! 

Year  after  year,  hundreds  of  thou¬ 
sands  of  feet  of  shielded  connecting 
cables  bearing  the  famous 
Current's  Favorite  Conductor  trode- 
mark,  find  their  way  into  the  nation's 
best  mobile  radio  and-  telephone 
communication  systems. 

Phalo  builds  shielded  cables  that 
are  as  versatile  as  the  systems  they 
connect  .  .  .  whatever  the  purjjose, 
you  couldn't  find  a  better  quality 
answer. 

Next  time  specifications  call  for 
shielded  communication  cable,  call 
for  PHALO  and  be  certain! 


Shielded,  jacketed  mobile 
communication  coble 


Broil 

3^ 


Assembly 


;  tween,  this  new  pressure-sensitive 
i  tape  can  be  written  on  with  any 
blunt  instrument,  and  make.s  a 
water-proof,  oil-proof,  smudge 
proof  and  acid-resistant  label.  It 
will  adhere  to  almost  any  clean  sur- 
I  face  and  can  be  transferred  from 
'  one  surface  to  another  repeatedly 
i  without  leaving  a  sticky  residue  or 
1  destroying  its  adhesive  qualities. 
I  The  tape  is  ideal  for  identifying 
!  electrical  circuits  or  wires  pulled 
I  through  conduits,  switches,  con- 
i  trols,  spare  parts,  panelboards  and 
i  the  like. 


Attenuator  Switches 

Shallcross  Mfg.  Co.,  Collingdale, 
Pa.,  has  introduced  a  line  of  atten¬ 
uator  switches  including  12  round, 
single-deck  units  in  one-  and  two- 
pole  types  with  up  to  60  contact 
positions  and  with  rotations  rang¬ 
ing  from  144  to  360  degrees.  Aver¬ 
age  resistance  of  the  silver  alloy 
contacts  of  0.003  ohm  is  maintained 
throughout  a  life  of  upward  of  a 
million  operations.  Typical  con¬ 
servative  ratings  are  1  ampere  at 
25  volts;  J  ampere  at  50  volts;  i 
ampere  at  110  volts,  and  0.2  ampere 
at  220  volts.  All  are  obtainable 
with  or  without  detent  mechanism. 


t 


\ 


pulse-forming 

Network 

Capacitors 


dependable 


for  guided  missiles— aircraft— laod  and  sea  radar  equipments 


Th«  k«yston*  to  90od  torvko  on 
notwork  capacitors  is  comploto  In* 
formation.  Yowr  roprasontotivo 
hos  a  chock-list  of  twonty-throo 
questions  that  must  bo  answorod  to 
assuro  you  of  dopondablo  capocltof 
porformonco.  And  on  importont 
propositions,  to  simplify  your  dosign 
probloms,  it  is  highly  dosiroblo  that 
o  dosign  onginoor  bo  callod  into  tho 
discussions  os  oorly  os  possiblo. 
Arrongomonts  for  such  consultations 
con  bo  modo  through  any  Apparatus 
Solos  Offico  of  tho  Gonorol  Boctric 
Company. 


Whether  you  expea  a  service  life  of  10,000  hours  or  just  60 
seconds,  G.E.  networks,  designed  to  meet  exaaing  specifications, 
will  give  you  the  reliable  performance  you  require. 

Pulse  networ!:s  are  a  highly  specialized  field  of  capacitor  en¬ 
gineering  and  experience  is  an  imf>ortant  part  of  proper  design 
work.  G.E.  has  built  networks  for  every  type  of  pulse  radar  equip¬ 
ment  since  the  inception  of  radar. 

Since  1944,  G.E.  has  been  running  continuous  life  tests  on 
many  types  of  networks  to  obtain  more  complete  research  data. 
These  tests  are  being  used  to  establish  life  limitations  under 
various  conditions  of  highly  critical  temperatures  and  voltages 
on  all  types  of  dielectrics,  bushings,  materials  for  coil  forms  and 
treating  processes.  Take  advantage  of  this  wealth  of  information 
and  experience.  Your  inquiry  addressed  to  Capacitor  Sales  Divi¬ 
sion,  42-304,  General  Elearic  Company,  Pittsfield,  Mass,  or  your 
nearest  Apparatus  Sales  Office,  will  receive  prompt  attention. 

Genera/  Electric  Company.  Schenectady  5,  N.  Y. 
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UoAtMued) 


f 

i 


This  average  laboroto- 
ry  response  curve  of  the 
Permoflu*  8T-0  1  proves 
that  it  corrtpares  with  the 
finest  speokers  regord- 


pceroflMAMCC  cuevt 

PfPMOrLUA 


look  to  neh/m 


for  Iho  NEWEST...FINEST...MOST  SENSATIONAL 


MINIATURES  AND 
SUBMINIATURES 

smoUest  dynomic  receiver  and  microphone, 
p  Moximum  power  s  75  m.w.  Impedance 
pedance  variation  is  essentially  constont 


The  MRB-4  is  the  wor 
Size:  1  “  wide  *  V* 

IS  n-^  -  10%.  The 


through  the  ronge.  The  frequency  response  is  from  30  4,000''^. 

The  MRB-4  has  o  sensitivity  of  105  db  (fi  1,000''^  I  m.w.  The 
oluminum  cone  is  absolutely  moisture  proof  yet  does  not  lose  its 
sensitivity.  The  mognet  is  Alnico  V.  .  dynamic  type.  Uses  include — 
EorpKone,  Microphone,  Speoher,  Mike  in  Tronsceivers,  Small 
Speaker,  Small  Pick  up  ^ 

T1  ond  T2  Transformers — and  Chokes — These  sub-minioture 
provide  power  efficiency  from  00*90%  with  high  voltage  breal 
down  oharocteristics  ond  extremely  low  susceptibility  to  electrolyt 
deteriorot*on.  Frequency  response  is  '  2db  from  100  to  0000'^' 
Impedances  up  to  200,000  ohms  ond  windings  with  inductive  reac 
onces  up  to  one  megohm,  ideol  for  use  with  Permoflux  microphone 
receiver  units  ond  heodsets. 


^  HIGH  FIDELITY 

DYNAMIC  HEADPHONES 

New  developments  in  Permoflux  Dynamic  Headphone  design 
make  possible  use  of  these  units  in  applications  heretofore  not 
covered  in  the  electronic  field.  They  include  the  military  as  well  as 
broadcasting,  television,  recording,  monitoring  audio  metric  work 
ond  auditory  training, 

Permoflux  Dynamic  Headphones  are  considered  the  most  success¬ 
ful  and  satisfoctory  for  oil  audio  metric  work.  They  are  copabie  of 
taking  even  minute  electrical  impulses  and  converting  them  into 
sound  over  o  wide  frequency  range  at  uniform  response  and  high  in¬ 
tensities.  Sound  reproduction  is  free  from  irritating  blasts  and  rattles. 

Flat  frequency  response  of  from  100  to  7000  ru  is  assured  in 
the  Permoflux  High  Fidelity  Dynamic  Series  and  up  to  4500 'V  in 
the  Standard  Series. 


OHS  17 
with  Modtt  A 
No.  1505  f 
Bor  Cushion  " 
CAA  Approved 


4910-J  W.  GIUNO  AVL,  CHICAGO  1%  ILL  •  2)4  VERDUGO  ftO..  GLENOAU  S,  CALIK)IINIA 
CeMdfee  Uceeiee  Compbott  Mfg.  Cempoey,  Toronto,  Cenede 


Ferrite  Core  Antennas 

Ferroxcube  Corp.  of  America, 
Marshall  St.,  North  Adams,  Mass., 
are  manufacturing  magnetic  cera- 


j  scintillation  scaler  incorporates  3 
basic  features  that  are  an  absolute 
necessity  for  successful  scintilla¬ 
tion  counting.  (1)  a  fast  linear  am¬ 
plifier  with  a  rise  time  of  0.25  i«sec 
and  a  variable  amplification  from  0 
up  to  2,000;  (2)  a  true  electronic 
discriminator  that  accepts  pulses 
from  —100  to  -i-50  v;  and  (3)  a 
well  regulated  h-v  supply  that  is 
variable  from  .'500  to  2,000  v  and  is 
regulated  to  0.005  percent  per  1 
volt  change  in  line  voltage  between 
05  and  130  v.  The  scaler  portion 
uses  the  Higinbotham  scale  of  128, 
which  incorporates  6SN7  tubes  and 
has  a  resolving  time  of  2  (isec.  The 
unit  may  also  be  used  for  Geiger 
and  proportional  counting. 


New  Tetrodes 

Ampere.x  Electronic  Corp.,  25 
Washington  St.,  Brooklyn  1,  N.  Y., 
has  available  three  new  tetrodes. 
Type  AX-9907/6077  is  a  high- 
freqency,  water-cooled  tetrode  es¬ 
pecially  suitable  for  the  final  stage 
of  tv  transmitters.  The  tube  may 
be  employed  up  to  a  maximum  fre¬ 
quency  of  220  me,  and  has  a  maxi¬ 
mum  plate  dissipation  of  3  kw, 
maximum  plate  voltage  of  5  kv  and 
maximum  plate  current  of  1.1 
amperes.  Tnis  tube  is  also  avail¬ 
able  »n  an  air-cooled  version,  type 
AX990TR/6076.  The  type  AX- 
9908/6079  is  radiation  cooled  for 
communications  applications.  It 
operates  at  a  maximum  frequency 
of  75  me  and  has  a  maximum  plate 
dissipation  of  .500  w.  Maximum 
plate  voltage  is  5,000  v  and  maxi¬ 
mum  plate  current  is  600  ma. 


- PERm“#flUX^ - 

’'SOUND  IN  DESIGN- 

PERMOFLUX  CORPORATION 


OB 
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SYNCHRONOUS 

MOTORS 


GOVERNORCONTROUED 


SELF  SYNCHRONOUS 


drag  cup 


DC  &  AC  TACHOMETER 


SHUNT 


COMPOUND 


PERMANENT  MAGNET 


separately  excited 


UNIVERSAL 


INDUCTION 


reluctance 


HYSTERESIS 


DC  i  AC  SERVO 


REELMOTORS 


TOTALLY  ENCLOSED 


AC  DYNAMICALLY  BRAKED 


STABILIZED  HYSTERESIS 


Auburn  Button  Works, 


550  McMosrep  Street  Auburn  New  YorW 


Priciltss  Ingriditnt 


Laboratories,  experimental  and  testing  departments  no 
longer  need  several  motors  for  supplying  different 
speeds ;  nor  are  complicated  gear  or  other  drives  required. 
Elinco  can  supply  multiple-speed  motors  with  which  change 
of  speed  is  practically  instantaneous  at  the  flick  of  a  switch ; 
instantly  reversible,  too,  even  from  forward  at  one  speed  to 
reverse  at  a  different  speed. 

Now,  one  unit  can  do  the  job  of  five  .  .  .  saving  in  original 
equipment  investment  and  changeover  time.  Especially  de¬ 
signed  for  experimental,  servo,  electronic  power  and  audio 
mechanisms,  as  well  as  for  general  laboratory  use. 


Webster  defines 
EXPERIENCE  as  “Knowledge 
or  special  skill  resulting 
from  one's  continuance  in 
a  study  or  work."  We  like 
that  definition.  It  sums  up 
the  best  we  have  to  offer 
American  Industry. 


DESIGNERS  AND 
MANUFACTURERS  OF 


RMIlfKMN 

(ritorilM) 


What  does  tNs  experience 
mean  to  you  as  a  buyer  of 
molded  plastics?  It  is  your 
assurance  that  the  final  de¬ 
sign  is  sound  .  .  .  that  the 
mold  is  engineered  and 
built  by  experts  .  .  .  that 
the  molding  is  done  by  the 
best  methods  and  equip¬ 
ment.  AUBURN  molds  all 
plastic  materials  and  is 
completely  unbiased  as  to 
type  or  method.  Finally,  it 
marks  AUBURN  as  a  re¬ 
liable  subcontractor. 


15  Volt  60  Cycio  Singlo^Pbato 
Moltiplo-Spood  Motors 


START 
TOSqUi 
INCH  IS 


Imi-IH 

Iroioud 

mcHisJ 


OUT 

lOIOUi 

llWCHLS 


GGH^92* 


Softs  fogfottrs 


GGH-449 


Auburn  salesmen  are  Sales 
Engineers  —  not  agents  — 
available  for  consultation 
with  your  design  engineers. 
Or,  if  your  design  is  com¬ 
plete,  send  us  prints  for 
quotation — without  obliga¬ 
tion. 


Aut»«atic 

Rotary 


*T1iit  motor  must  bo  cxttroolly  cooltd  If  used  for  coo- 
tiooeus  dvfy. 

Models  6H  371  oad  GGH  449  ovotlobit  witb  or  without 
cootrol  box;  Model  GGH  492  motor  only. 


1 


NtW  PRODUCTS  (cMitixMd) 

mic  antenna  rods  in  diameters  from 
i  in.  to  1  in.  and  in  lengths  up  to  8 
in.  With  sinjfle-layer  windinRs  of 
insulated  wire  these  rod  assemblie.s 
are  u.sed  on  portable  radio.s  in  place 
of  collapsible  rod  antennas  or 
built-in  loops.  Because  of  their 
unusually  hi^h  Q,  set  .sensitivity  is 
considerably  increa.sed  over  the 
usual  air  loop.  Because  of  the  com¬ 
pactness  of  ferrite  core  antennas, 
they  may  be  mounted  almost  any¬ 
where  in  set  cabinets  usinsj  a  mini¬ 
mum  of  space. 


Mobile  Receiver 

Sonar  Radio  Corp.,  59  Myrtle  Ave., 
Brooklyn  1,  N.  Y.  Model  SR-9 
mobile  receiver  is  a  9-tube  superhet 
unit  designed  for  dependable  2-way 
operation  in  civil-<lefense  and  other 
medium-range  radio  communica¬ 
tions.  Power  output  is  3  watts; 
output  impedance,  4  to  8  ohms; 
antenna  input  impedance,  35  to  75 
ohms;  overall  sensitivity,  better 
than  0.5  |iv.  Weight  is  approxi¬ 
mately  3  pounds,  and  price,  $72.45. 


Electronic  Counter 

Berkeley  Scientific  Corp.,  2200 
Wright  Ave.,  Richmond,  Calif. 
Model  10  electronic  counter  has 
l)een  developed  to  satisfy  the  need 
for  a  rugged  industrial  type  counter 


VOOR  HAT 


with  our  Quote  on 
SAVINGS  and  DELIVERY 


% 

UA  Sound  like  exaggeration?  Not 
when  you  know  that  the  etec- 
Vn  tronic  tube  industry  looks  to 
The  Bead  Chain  Mfg.  Co.  for  its 
millions  of  radio  tube  pins.  Or,  that 
builders  of  electrical  apparatus  turn  to  us 
for  the  contact  pins,  terminals,  jacks  and 
sleeves  required  in  tremendous  quantities. 

For  pin-like  parts,  and  variations  of 
bushings  needed  for  mechanical  pur¬ 
poses,  as  well,  we  are  the  money-saving 
supplier  to  scores  of  famous  makers  of 
products  like  toys,  business  machines, 
appliances,  ventilators. 


Nobody  has  Whol  Wo  Hovol  To  be  able  to 
produce  our  famous  Bead  Chain  to  sell 
for  pennies  per  yard,  we  had  to  develop 
our  own  equipment  and  method  .  .  .  our 
Mult-'-Swage  Method. 

Instead  of  turning  and  drilling  parts 
from  solid  rod,  or  stamping  and  forming 
them,  our  Multi-Swage  Method  auto¬ 
matically  swages  them  from  flat  stock 
into  precision  tubular  forms,  with  tight 
seams.  By  increasing  the  production 
rate  many  times  and  eliminating  scrap, 
this  saves  a  large  part  of  the  cost  by  other 
methods. 


Yau  sav*  , . .  if  wa  con  maks  lit  IK’e  can 
almost  say  with  certainty  that  if  we  can 
make  that  part  (up  to  '  t'  dia.  and  to 
1  y-i'  length)  you  use  in  large  quantities, 
we  can  show  you  a  big  saving.  And,  as¬ 
sure  on-time  deliveries  to  meet  your 
defense  work  schedules!  We  have  some¬ 
thing  unique  back  of  that  claim  .  .  . 


What  Wa  Can  Make.  Parts  may  be 
beaded,  grooved,  shouldered,  and  of 
most  any  metal.  Generally,  should  not 
exceed  '  4'  dia.  or  1 '  /  length.  Catalog 
shows  many  Standard  Items  available  in 
small  quantity.  Special  Designs  must  usual¬ 
ly  be  ordered  in  lots  of  a  half-million  or 
more,  unless  they  are  frequently  re¬ 
ordered. 


low  Cost  Way  to  Got  Pwts 
for  Many  Modtaakal  Usos 

Shaft  boarbiga — Foot  or  ratt  pin* 
— Spocart  batwaon  poft* — Showl- 
dar  pin*  for  parmonant  ottodnnanti. 


STOf  riN 


FRICTION  FASTBMR 


Gal  Ca*l  Comporisan.  Send  blueprint  or 
sample  and  quantity  requirements.  We 
will  return  an  eye-opener  on  economy. 


let  BEAD  CHAIN  orakc  h  by 


MULTI-SWAGE 

^METHOD 


I  want  this 

Catalog  —  Data  Foldor 

Th«  B«od  Chain  Mfg.  Co. 

•t  Mounfoin  Groua  St.,  Bridgaporf*  Cann. 


Noma,  titU 


Compony _ 

Addratt . 
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ILLINOIS  CAPACITORS 

of  ''Time  Tested  Quality" 

FOR  EVERY  ELECTRONIC  APPLICATION 

Seventeen  years  of  production  experience,  mak¬ 
ing  millions  oi  quality  capacitors,  has  created 
this  complete,  outstanding  ILLINOIS  CONDENSER 
line.  There's  a  full  Jobber  line  oi  capacitors  for 
every  TV  and  radio  replacement  purpose;  capaci¬ 
tors  for  the  entire  electronics  industry — capacitors 
that  meet  the  highest  standards  of  dependability. 

This  engineering  and  manufacturing  experience 
enables  ILLINOIS  CONDENSER  COMPANY  to 
meet  every  demand  for  new  capacitor  types, 
whether  for  peace  or  defense  applications. 

Write  for  catalog  or  tell  us  your  needs.  There  is 
an  ILLINOIS  ELECTROLYTIC  CAPACITOR  ex¬ 
actly  suited  for  the  job — a  capacitor  of  "Time 
Tested  Quality." 


CONDENSER 


ILLINOIS 


EXPORT  DIVISION:  IS  Moore  St.«  Now  York  4,  N.  Y.  U.  S.  A. 
CABLE  ADDRESS:  *'MINTHORNE" 


ALLIED-RCA€ 

Electron  Tubes  for  Industry 

Quick,  txpert  Seivite  on  K*  j 

Mr  shipment.  3 


f 


ALL  TYPES  IH  STOCK 


•  Vocoum  Power  ^ 

•  Thyrotroni  / 

•  Vacuum  &  Goc.  *«*•  , 

•  Ignitrons 

•  Cold-Colhod*  I 

•  pholoiubet 

•  Occillogroph  Tube* 

•  Camara  Tub«» 

•  Manotcapa* 

•  Spacial  Typai 

Interchangeability 

Directory 

Valuable  guide  to  aalacrion  of 

proper  RCA  tuba  lypa  replace- 
U.tt  1600luLaty,«*. 
Write  larFREE  RCA  Guide 
Na.  37-046. 


’’....Wor  ,uirk  shipment 
ai.i.ied  maint.»ins  inventory  of  R<  A 

the  world  8  larRest  ^8  spet  lal- 

spi-eial  purpose  iXiustrial.  broad- 

ize  in  supplying  other  users.  To  save 


»  '''  f 

See  Your  W52AUItDC«»«'®9 

?''h:^‘=t‘:a";nsrrrntents.’’too.s_. 

available  from  for  your  free 

stock*. '  ‘  ‘>1‘>-Dage 

copy  of  “'‘■fompictc-l-  pag 

avxieh  Catalog. 

free*  Soni  Ur  it 


allied  radio 


NUMBERING  and 
LETTERING  PRESS 

Mono  Wheel — 
.Automatic 
Spacer.  Design- 
^  f^**  impress- 
"TlS-  ‘*'8  Letters  and 

^  -r  .  Numbers  In  all 

- kinds  of  flat 

metal  parts. 
Stamps  plates 
up  to  5"  w.  X 

table  advances 
one  space  with 

Model  40B 

Sion  of  the  dial, 
like  a  typewriter,  doing  rapid  work,  even 
sjjacing  and  perfect  alignment.  Differ¬ 
ent  size  dials  are  interchangeable.  Di¬ 
rect  sight  gauge  facilitates  .stamping 
in  the  proper  space.  Bulletin  E4aB. 

NAME  PLATE  DETAIL  PRESS 

Model  48  Fully  .Automatic 

Spacer.  For 
.stamping  figures 
and  letters  into 
all  kinds  of  name 
\  plates,  key  tags. 

dog  collar  plates, 
and  other  tags. 

BKSB  Plates  up  to  2  X 

S'-.i"  can  be 
.  i  stamped.  The 

L  characters  are 

carefully  en- 
graved  and  make 
I  clear  im- 

p'-p'^slons.  Char- 
acter  sizes:  1  16" 

;  3  32',  1  S',  9  64"  and  5  32".  Weight:  19 
I  lbs.  net.  Bulletin  E-48. 

I  NUMBERING  &  LETTERING 
DETAIL  PRESS 


Everything  in  Electronics  from  ONE  Source 


Model  141,  hand  operated;  142,  air 
operated;  143,  motorized.  Spacing  ad¬ 
justments  and  table  release  locate  in 
j  front  of  press;  easily  accessible.  Auto- 
,  matic  .spacer  can  be  regulated  up  to  *i" 
and  allows  fitting  characters  into  panels 
of  name  plates.  Smooth,  powerful 
,  stamping  pressure  is  applied  by  eccen- 
,  trie  action  through  lever  to  head.  Depth 
of  impression  readily  adjusted  with 
I  knurled  nut  under  table.  Simple  chang- 
!  ing  of  dial  for  different  size  characters 
1  by  loosening  only  one  screw.  Dials  have 
42  characters:  sizes  1, 16",  3  32,  1.  8,  3, 16, 
or  >4".  Bulletin  E-141. 


NUMBERALL  STAMP  &  TOOL  CO. 

HUGUENOT  ^ARK  STATIN  ISLAND  13,  N.  Y 
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that  will  operate  reliably  in  the  | 
range  beyond  the  capabilities  of 
standard  mechanical  counters.  Any  j 
mechanical,  optical  or  electrical  oc¬ 
currences  that  can  be  converted  to 
electrical  impulses  may  be  so 
counted  at  rates  up  to  6,000  per 
minute.  However,  the  instrument 
will  actually  differentiate  between 
any  two  occurrences  as  close  to¬ 
gether  as  20  a.sec.  The  unit  uses 
selenium  rectifiers  in  the  power  | 
supply  and  all  wiring  has  been 
moisture  and  fungus  proofed  to 
insure  reliability  and  long  operat¬ 
ing  life.  .\11  circuits  have  been 
developed  around  one  tube  type,  the 
12AL'7,  to  facilitate  replacement. 
All  counters  are  factory  tested  to 
insure  proper  operation  over  a  line 
voltage  range  of  105  to  130  v. 
Power  consumption  is  approxi¬ 
mately  25  w. 


MAGNECORO,  INC.,  DEPT.  EA-IO 


^  TURNS  SILENCE  INTO  SAFETY 


Silent  running  instruments  and  machines 
keep  our  submarines  safe.  Behind  the  manufacture 
of  these  fine  products  lie  months  of  research  with 
Magnecord  tape  recorders  .  .  .  noise  analyses 

and  vibration  tests  to  reduce  detectable  sound. 


U\»d 


ed  by  more  engineers  thon  oil  ofh 
of«^»ionol  tape  recorciers  combim 


V-T-Electroiiieler 

Keithley  Instruments,  3868  Car¬ 
negie  Ave.,  Cleveland  15,  Ohio. 
Model  200  vacuum-tube  voltmeter 
is  accurate  within  1  percent  at  full- 
scale  reading;  accuracy  of  low-scale 
readings  being  held  to  within  5  per¬ 
cent  of  the  reading.  The  increased 
accuracy  was  achieved  by  recaliiira- 
tion  of  the  scale  to  compen.sate  for 
nonlinear  characteristics  of  the 
vacuum  tubes.  The  improved  in¬ 
strument  is  expected  to  have  an 
enhanced  value  wherever  a  self-con¬ 
tained  d-c  voltmeter  with  an  e.x- 
tremely  high  input  impedance  is 
required.  Some  of  the  unit’s  cur¬ 
rent  u.ses  include  measuring  volt¬ 
ages  of  charged  capacitors,  measur¬ 
ing  piezoelectric  potentials,  in 
measuring  d-c  amplifier  and  f-m 


Whatever  your  recording  problem  —  in  the 

laboratory  or  in  field  tests  —  Magnecorders 
offer  greater  flexibility,  fidelity,  features  for 
subsonic  to  supersonic  research. 


3M  N.  Michigoft  Av*fiw«,  Chico^o  1,  MtInoU 
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MMte  JAN  P-77  oad  Mn^P-77A  apmc- 
Ificotien*.  ’  ; 

Tb«  unuaual  chemical  iaertneu  and 
physical  properties  oi  Rexelite  1422 
oBow  its  use  where  other ‘‘Sasterials 
teiU 


Write  for  further  technical  details 

on  2201  Sync  Generator  and  2301  Color  Monoscope. 


sain  pies-  war  ee«^' 
giaeerieq  stoff  is 
ways  at  year  dit-^ 


Manufacturers  of  a  compleft  line  of  TV  and  Radar  Test  Equipment 

Tit-tnsIrumQtit  Co.tnc. 

50  PATERSON  AVENUE  •  EAST  RUTHERFORD,  N.  J. 


THE  BEX  CORPORATION 

60  LANSDOWNE  STREET 
CAMBRIDGE  39.  MASS. 


FOR  YOUR  PANEL 

A  NOVEL  and  UNIQUE  CIRCUIT  INDICATOR 

DESIGNED  FOR  NE-51  NEON  LAMP  BR 
For  110  or  220  volt  circuits 

The  required  resistor  is 

an  integral  part  of  this  assembly  f  i 

-“bBiltIn.”  f  J 

RUGGED  •DEPENDABLE  i  A 

LOW  IN  COST  11^ 


PATENTED;  No.  2,421,321 
Cot.  No.  S21308-997 


WILL  TRY  A  SAMPLE? 

'Writt  on  your  company  lettarhoad.  We  will  act  at  once. 
No  charge,  of  course. 

FOR  THE  192  PAGE  HANDBOOK  Of  PILOT  LIGHTS 

Among  our  thousands  of  Pilot  Light  Assemblies  there  it  one 
which  will  fit  your  special  conditions.  Many  are  especially 
made  and  approved  for  military  use.  We  pride  ourselves 
on  prompt  deliveries— any  quantity. 

jiskior  our  application  engineering  service 

Foremost  Manufacturer  of  Pilot  Lights 

1rii«l>lAL  LIGHT  COMPANY  of  AMERICA 

900  BROADWAY,  NEW  YORK  3.  N.  Y.  SPRING  7-1300 


CALOP  TV 


REXOLITE 

1422 

I  cPowwLOLV  Q.  E.  TcxTOLtTC  i«aa> 

:  BtCAUSt  OF.' 

1  .  ..Hto.d‘*9  •'•* 

•  saparl®^  rr«ii»t«*** 

•  hle^  stobttlty 


RaxoUto  1422  has  boaa  •pocifieolly 
dosigaod  and  dovalopod  to  moat 
the  growing  nood  tor  a  Ughtwoight 
—  low  cool  U.  H.  F.  insulating 
materiaL 

Roxolito  1422  is  avoUahlo  ier  iss- 
modiato  dolivory  as  conlsrloss 
ground  rod  in  any  dianwiot  up  to 
1".  Also  cast  in  larger  diomator 
rods  and  shssts. 


on.  e|pa  e  o  s 

%  ^  ^  T*#  #  #  #  #  I 

nnrm-ni 


SYNC  SIGNAL  GENERATOR  type  2201 


For  sfs  is:  cosssctors.  coaiiof  cos- 
I  noctors ,  wavegsids,  antsssas, '  toads 
i  asd  tpacors,  tproadors  osd  air 
s  wesad  coil  sspperts,  coil  forms. 


Price  $2150.00  FOB  Plant.  Cobinet  extra 


(field  sequential  system  for  CBS  color) 

for  Broadcasting  and 
Production  Testing 


•  All  binary  dividers.  Na  blocking  tube  or 
locked  oscillators 

•  Camera  color  drive  pulse  provided  to  oper¬ 
ate  studio  camera  equipment — obsolulely 
stable  under  all  operating  conditions 

•  Meets  all  RTMA  and  FCC  specifications  with 
margin  to  spore 

•  Gating  pulse  to  blank  out  two  color  fields — 
will  produce  any  one  of  three  colors 

•  Built-in  bar  and  dot  generotor  for  checking 
sweep  linearity 
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dwcrhninator  potentials,  and  in  con¬ 
junction  with  a  known  resistance  to 
measure  currents  as  low  as  10  “ 
ampere  in  photocells  and  dielectric 
leakaKes. 


Pi 

I 

Three-Speejl  Tape  Recorder 

Bell  Sound  Systems,  Inc.,  555 
Marion  Road,  Columbus  7,  Ohio,  has 
introduced  model  RT-65-B  portable 
three-speed  RE-CORD-O-fone  tape  ; 
recorder.  It  records  for  immediate 
playback  on  li-in.,  3I-in.  and  74-in. 
speeds.  The  amplifier  in  the  unit  is  j 
designed  for  high-quality  frequency  ' 
response  of  70  to  8,000  cycles  ±3  , 
db.  Output  is  3.5  watts.  Telephone  ' 
jacks  are  provided  for  direct  con-  ! 
nections  to  any  amplifier  or  p-a  sys¬ 
tem.  There  is  also  an  output  of 
3.2  ohms  and  high  impedance  for 
headphone  monitoring.  Power  sup¬ 
ply  is  80  watts,  117  volts,  60  cycles 


at  JmlM  .  r  with  the 

OSCILLOSYNGHROSCOPES  JS.^ 
SYNGHROSCOPE  P4-EX 


Medal*  ON-5A  and  ON- 
5X  ora  datignad  at  basic, 
highly  llaxibla  laboratory 
instnimant*  for  gonaral 
pulta  work.  Thair  tpacifi- 
cotien*  includa; 

•  High-gain  vartical  ampli- 
fiart. 

*  Triggarad  iwaaps,  if  an 
axtarnal  Iriggar  it  avail- 
obla. 

•  Racurrant  twaapt,  at  a 
rapatition  rota  of  10  to 
100,000  par  tacond. 

*  Vartical  input  delay  of 
0.45  microsecond  jON- 
5X). 


Modal  P4-EX  it  datignad  for  applications  requiring  a  triggarad 
twaap,  and  where  the  signal  lavalt  mat  do  not  demand 
axtramaly  high-gain  amplification.  It*  many  outstanding  fea¬ 
tures  include: 

•  Internal  trigger,  at  a  rapatition  rata  of  50  to  5000  par  second, 
easily  synchronized  with  an  axtarnal  trigger  if  desired. 

*  Output  trigger,  with  the  soma  range  of  rapatition  rotas,  which 
can  be  continuously  phased  to  laod  or  log  the  sweep  start  by  a 
maximum  of  500  microseconds 


a-c. 


tOTXSY  MlAY 

OXlvtN  mCmM* 


Rotary  Switrli  Actuating 
Mechanisms  | 

General  Precision  Laboratory,  ■ 
Inc.,  Pleasantville,  N.  Y.,  has  de-  j 
veloped  a  series  of  light,  compact,  ; 
rotary  switch  actuating  mechan¬ 
isms  that  provide  intermittent 
pulsed  reciprocating  rotational  mo¬ 
tion  of  up  to  330  deg,  with  torques 
tailored  to  suit  individual  require- 


Datailad  spacifkation*  and  performance  data  available  promptly  on  your  raquast. 

These  new  instruments  represent  a  high  level  of  precision  design  and 

versatility  of  application  at  remarkably  low  cost.  Major  features  that 

are  common  to  all  three  instruments  include : 

•  Type  SUP  cathode-ray  tube,  operating  at  an  accelerating  potential 
of  2600  volts.  PI,  P7  and  Pll  screens  are  available. 

•  Sweep  writing  rate  continuously  variable  from  1.0  to  25,000  micro¬ 
seconds  per  inch. 

•  Sweep  calibration  in  microseconds  per  horizontal  scale  division, 
accurate  to  plus  or  minus  10%. 

•  Vertical  amplifier  flat  within  3  db  from  5  cycles  to  5  megacycles. 

•  Vertical  calibration  voltages,  at  accuracy  of  plus  or  minus  5%  for 
Model  P4-EX,  and  plus  or  minus  10%  for  Models  ON-5A  and 
ON-5X. 

•  Vertical  amplifier  input  step  attenuator. 

•  CRT  cathode  connection  externally  available,  for  application  of 
blanking  or  marker  pulses. 

NET  PRICES,  F.O.B.  Winchester,  Massachusetts: 

P4-EX  .  .  .  $465.00  ON-5A  .  .  .  $485.00  ON-5X  . . .  $535.00 


Write  today  for  FREE  lULLETINS  giving  detailed  specifications  and 
performance  data. 


BROWNING 

Laboratories,  Inc. 
Winchester.  Mots. 
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PRECISION 

POTENTIOMETERS 


THE  GAMEWELl  COMPANY 


NEWTON  UPPER  FALLS  64,  MASSACHUSETTS 


P  R  B 


ELECTRA  MFC.  COMPANY 

2537  Madison  A«e.  •  Kansas  City  8.  Mo. 


carbon-coat 

PREOSION  4  )roi$TO«$ 


CONDENSED  SPECIFICATICNS 
Tout  resistance 

Percent  resistance  within  brush  circle 

Angle  o^  rotation 

Weight 

Torque  (Approximate) 

Wire 

Resolution 
Angular  accuracy 
Amplitude  accuracy 
Ma  ximum  volts  across  winoing 
Maximum  speed 
Eipected  Life 


RL  14.MS 

35,400  d:  1* 
99  d:  t 
360® 

1.8  tbs 


Illustration  shows  RL-11C  unit,  RL-14M$  unit  is  approximately  twice  as  large, 
of  these  standard  designs,  available  on  special  order,  permit  operotion  ol 
speeds  with  some  loss  of  accuracy  but,  with  a  substontial  increose  in  cxpcctc 
cosine  voltoges  ore  produced  simultoneously.  Resistonces  other  thon  those 
ovaiiabte  within  certain  limits. 

FOR  COMPLETE  DiTAILS  SEND  FOR  BULLITIM  F-AS-A 


'  deposited 
coriNMi 
resistors 


The  right  choice  for  ACCURACY 
. . .  ECONOMY ...  and  STABILITY 
in  circuits  whoro  wiro  wound  re* 
sisters  or#  often  timet  too  expen¬ 
sive  and  the  characteristics  of 
carbon  composition  resistors  are 
not  suitable.  Deposited  carbon 
resistors  are  especially  adopted 
to  high  frequency  applications 
that  require  high  stability  and 
close  tolerance  of  resistance 
values.  Manufactured  to  custom¬ 
er's  spocificotions.  For  complete 
data  moil  coupon. 

ELECTRA  MFQ.  COMPANY 

USISrOR  DIVISION 

2537  MatfsMi  Arc.  •  Kcmm  CKjr  S.  Me. 

FOt  3S  YEARS  A  MANUFACTUKEE  OF 

PIECISiON  EUCTtlCAl  EQUIFMENT 


Tubular  Turret  Terminals: 

Permit  mounting  ol  components  on  both 
sides  of  o  terminal  board.  Where  compact¬ 
ness  is  necessary  these  ttibulars  have  found 
wide  use  in  electronic  circuitry. 

Insulated  Stand-off  Terminals: 

Engineered  and  manuiactured  to  the  high- 
eil  ipecUicatione.  The  iniulating  material  U 

- . .  Grade  XXX  pheno- 

^  'j  lie.  Basel  are  nickel 

MM  i  plated  brass  and 

I  I  are  iurnished  in  2 

1^  I  types:  Threaded  or 

HR  Hx  Hi  I  rWeting.  Terminals 

S  JOL  •WW  are  silrer  plated. 


PMP  designs  and  iobricates  terminals 
for  erery  conceiToble  electronic  require¬ 
ment.  Their  unusual  production  methods 
and  engineering  skill  prorides  products  oi 
far  better  quality — yet  at  costs  below  com¬ 
petition.  Base  material  is  brass  with  an 
approved  silver  plated  iinish.  Centriiuqal 
tin  dipped  iinish  available  at  no  extra  cost. 
Their  standard  line  is  available  immedi¬ 
ately  and  specially  designed  terminals  con 
be  produced  within  any  reasonable  re¬ 
quirement.  Before  you  buy  consult  PMP. 


Please  send  Bulletin  E-1— Complete  Data 
on  Deposited  Carbon  Resistors. 


For  Complete  Data  &  Prices 

on  all  PMP  products  send  for  Catalog  No. 


NAME 


1 


NEW  PRODUCTS 


(continued) 


AI£€TS  NBid 

IN  INDUSTRY,  RESEARCH 
And  DEFENSE  PROGRAM  . 


ELECTRO  PRODUCTS  LABORATORIES 

4501  — EL  RAVENSWOOD  AVE.,  CHICAGO  40,  III 


merits.  The  drive  consists  of  a 
miniature  motor  in  a  special  circuit 
permitting  rapid  reciprocal  switch¬ 
ing  up  to  10  complete  cps.  The  de¬ 
vice  has  applications  in  the  field  of 
microwave  switches  and  pha.se 
shifters  whose  material  elements 
require  low  torque  rotary  drive 
mechanisms,  in  high  or  low  voltage 
switching,  and  in  similar  fields 
where  a  rapid  rotary  action  with  no 
lateral  thrust  is  needed.  The  unit 
requires  no  holding  current  and  can 
be  operated  from  all  commonly 
available  power  supplies  with  neg¬ 
ligible  power  drain. 


FOR  TESTING 
and  SERVICING 


Loboratory  in* 

•trumuats, 

••orch. 

Low  Toltaqo  do- 
Ticoo. 

For  plating  op- 
orations. 


Aircraft,  tank* 
marino  radios 
and  oloctronic 
oquipmont 
Rolays  and  tol- 
onotds. 

Tolophono  cir¬ 
cuits. 


F-M  Tuner  Chasssiis 

Collins  Audio  Products  Co.,  P.  O. 
Box  Westfield,  N.  J.  The  type 
RD-IC  f-m  tuner  chassis  has  high- 
permeability  tuning  cores  run 
through  electro-plated  glass  coils 
made  especially  for  h-f  operation. 
The  whole  tuner  may  be  held  in 
the  palm  of  a  hand  and  no  separate 
i-f  amplifier  is  needed.  Antenna 
input  is  300  ohms;  sensitivity  aver¬ 
ages  20  jiv;  i-f  is  standard  10.7  me; 
and  audio  output  is  approximately 
1  volt.  Voltage  requirements  are: 
filament — 6.3  v  a-c  at  1.4  amperes; 
B  voltage — 100  v  d-c  at  3.5  ma.  Price 
is  $29.95. 


NEW  MODEL  "N"  UNIVERSAL 
DC  POWER  SUPPLY 


Never  before  has  a  DC  power  supply  with  this  output  range  and  dependa¬ 
bility  been  available  at  this  moderate  price.  The  new  Model  "N"  utilizes 
the  "Electro"  application  oi  selenium  rectifiers  and  conduction  cooling.  This 
exclusive  feature  increases  the  rectifier  power  rating  and  provides  lower 
cost  per  ampere  output.  A  single  control  provides  continuous  voltage  ad¬ 
justments  for  different  load  conditions  over  the  specified  range.  Highest 
quality  components  and  special  design  withstand  high  overloads. 

NET  ^175 

Specifications 

Superior  Powurslat  proridM  Incrum^o- 
tal  Toltaqu  adjustmuntt. 

Bridgp  typ*  ••lunium  r«ctifi*r«. 

Huary  duty  transforraur  and  ehok*. 
US  Tolt  so/to  cycl«  input. 

Mail  Coupon  For  Complete  Literature 


Up  to  36  volu  ot  6  amporot. 

5%  ripplo  at  10  amps.,  lacllitiot  pio- 
▼idod  for  oxtra  fiitoring. 

Spociol  D'ArsonTal  typo  Toltmotor,  am- 
motor  accurato  to 


OTHER  MODELS 


MODEL  "B" 

DC  POWER  SUPPLY 
6  VOLTS  1-20  AMPS 


Scintillation  Detector 

Nuclear  Research  and  Develop¬ 
ment,  Inc.,  1094  Sutter  Ave.,  St. 
Louis  5,  Mo.  Model  SC-2  scintil¬ 
lation  detector  incorporates  a  5819 


MODEL  "BJ" 

DC  POWER  SUPPLY 
6  VOLTS  1-12.5  AMPS. 


Address 


m 
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100%  MODULATION .... 


...A.M.  WITHOUT  F.M 


I  xcelleni  amplitude  modulation  is  a  feature 
of  the  Standard  Signal  Generator  TF  867  — 
modulated  60%  Ike  ^  ^  accompanied  by  minimum  spurious  f.m 

—  less  than  KX)  cps  below  5  me,  1,000  cps  above.  Other  features  are : 

Wide  r4n-:e  15  kc  (or  les>)  (o  30  me  m  11  bands  on  full  vision  scale  Crystal 
•ccuracs  0.01%  1  nic  harmonic  source  built-in.  Fas>  tuning  —  discrimination 
1  part  in  lO.(HX)  on  total  IS  ft.  scale  length.  High  output  — 4  volts  down  to 
0  04  micTovotis  Kk'xibl'  m.^dulation  —  internal  400  and  1.000  cps.  O-lou  . 
external  50-10.0  Oc's  23b 

MARCONI  INSTRUMENTS  23-25  Beaver  Street,  New  York 

CANADA:  CANADIAN  MAKCONI  CO.  MARCONI  BUILDING.  2442  TRENTON  AVENUE.  MONTREAL 
ENGLAND:  MARCONI  INSTRUMENTS  LIMITED  ST.  ALBANS.  HERTS. 


PRECISION-BUILT 

CHOPPERS 

YOU  CAN  DEPEND  ON! 


niiuie  by  AIRPAX  .  .  , 
pioneers  in  the  field! 


A589  .6  v*lf,  400  <y<U 

drivv,  w»«d  widely  by 
the  induifry  Highly 
r*liobl«,  fi»ld-prov«n, 
teated  and  op- 
proved  by  many 


A580  .130  valt,  400 

cycl*  driv«,  twppliad  to 
0  pkate  onfl*  or  with 
80*  to  90*  log.  Mott 
vortotilo  .  .  .  r«- 
poot.d  t«ttl 
tkow  lift  inta- 
\  of  1000 


Sec  our  exhibit  at  The  1951  Notional  Electronics  Conference — Booths  61-62,  October  22-24 


★  TRANSFORMERS 


IFQBMERS 


1 

Specialists  in 

S.VI.ALL  quantities 

of  custom  built  transformers  1 

from  milliwatts 

1 

to  50  KVA,  single 

Boch 

SKfro.  rroatfemur 

or  |>olyphase — 

ti  buHt  to  A. 

designed  and 

,  highmt  itamdarA 

tnnniifnrtiired  to 

of 

Wi  u  . 

gwafity  ood  prodrioo. 

best  meet  your 

Tkoro  It  NO 

W/  exact  requirements. 

"tocood'*  grad* 

at  Baetraa.^^^^^ 

bLECTRAIM 


A587  34  volt.  400 

cycio  dfivo  .  .  tko  pboM 
of  clotwpo  ond  brook 
bold  to  cloto 

chongooblo  ooo 
o«  oitbor  mod- 


86  .4  volt.  60  cycio 

Irivo,  45  pboto  log 
Horo'c  o  cboppor  »o  ro- 
lioblo  tbot  you  con 
put  it  into  ftorvico 
ond  forgot  it  for 
tboutond*  of 
b  o  M  r  t  ! 


MFC.  CO. 


1901  CLYBOURN  AVENUE  •  CHICAGO  14,  ILLINOIS 


MIDDLE  RIVER,  BALTIMORE  20.  MD 
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WCW  PRODUCTS  (ecnfiniied)  j 

photomultiplier  tube.  The  nece.s-  j 
sary  dropping  resistors  are  i 
mounted  on  the  ba.se  of  the  tube 
socket,  and  a  cathode-follower  pre-  | 
amp  circuit  may  be  in.stalled  if  de-  ^ 
•sired.  The  SC-2  uses  a  Nal-Thal- 
lium  activated  crystal  especially  ' 
mounted  in  a  polystyrene  holder  to 
jirovide  maximum  optical  transmis¬ 
sion,  and  is  an  extremely  efficient 
end-window  gamma  counter.  It 
gets  from  25  to  100  times  the 
efficiency  of  a  normal  Geiger  i 
counter.  The  unit  comes  complete 
with  cable,  ready  to  be  used  in  con¬ 
junction  with  any  commercial  scaler 
or  count-rate-meter  employing  a 
pulse  amplifier,  discriminator  and 
well-regulated  high-voltage  supply. 


Small  Time-Delay  Relay 


SAVE  TIME 


cut  costs 


PRINT  YOUR  CIRCUITS  WITH 

DU  PONT  CONDUCTIVE  COATINGS 


HIRE  ARE  SOME  TYPICAL 
USES  OF  DU  PONT 
CONDUCTIVE  COATINGS 

FOR  FRINTID  CIRCUITS  INi 

Televition  receivers 

Radar  equipment 

Aircraft  communication  equipment 

Audio  frequency  amplifiers 

Hearing  aids 

Switchboards  and  ponels 

Industrial  electronic  controls 

Recording  equipment 

Radios 

Meters 

ALSO  FOR  USI  IN  high-  and  low- 
voltage  ceramic  and  mica  capac¬ 
itors  (on  TV  receivers),  static 
shteldings,  resistory  and  solder 
seals  (for  hermetically  sealed 
coils,  tronsformers,  etc.) 


UtM>  them  in  place  of  conventional  wir¬ 
ing  and  solder  connections.  These  liighly 
conductive,  low-resistance  coatings  are 
easily  and  rapidly  applied  by  spray, 
brush,  dip  or  stencil  to  metals  and  non- 
conductive  surfaces. 

Look  at  these  advantages: 

1 .  High  conductivity  (low  rosIstMCS). 

2.  Flexiblo  application  —  composition  may  bo 
formulated  m  suitable  vshldos  lor  deslrtd 
methods. 

3.  FIrad-on  types  unaffected  by  contaminating 
atmospheres. 

4.  Foolproof  connections. 

5.  Easy  application  with  simple,  economical 
equipment. 

6.  High-speed  production. 

7.  Economy  —  one  troy  ounce  covers  about 
three  sq.  ft. 

Two  types  of  Du  Poi^t  Conductive 
Coatings  are  available: 

Type"F,”  fired-on,  specifically  designed 
for  use  on  ceramic  bases. 

Type  "A,”  air-dried,  for  use  on  plastic, 
paper,  and  wood  bases. 


For  additional  information 

call  our  nearest  office  of  Electrochemicals  Department, 
E.  I.  du  Pont  de  Nemours  &  Co.  (Inc.) 


Hkinemann  Electric  Co.,  :«)7 
Plum  St.,  Trenton  2,  N.  J.  Overall 
(limen.sion.s  of  the  Silic-O-Netic 
time-delay  relay  are  only  IS  in.  x 
2)  in.  X  3  in.  yet  it  ha.s  a  rated 
capacity  of  10  ampere.s  at  120  volts 
a-c.  It  uses  a  hydraulic-magnetic 
operating  principle.  Instead  of  the 
fixed  solid  core  of  conventional  re¬ 
lays,  it  has  a  .sealed  tube  which  ex¬ 
tends  through  and  tielow  the  relay 
coil.  The  tulie.  in  turn,  is  filled 
with  a  viscosity-stable  silicone 
liquid,  and  holds  a  movable  iron 
core.  When  the  coil  is  energized 
the  movable  core  is  drawn  up  into 
the  magnetic  field,  but  the  rate  of 
rise  is  controlled  by  the  silicone 
liquid,  introducing  a  precise  time 


DISTRICT  OFFICIS 


talUMnT 

intMlI 
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CURTIS  TYPE  "E" 
TERMINAL  BLOCKS 

=  18  Stranded  or  —16  Solid  Wire  or 


ELECTRIC  HEATING-UNITS 


VULCAN 

ELECTRIC  COMPANY 

\  DANVIRS  lO  MASS.  / 


CURTIS  DEVELOPMENT  &  MEG.  CO 


[VULCAN 


On  Airplanes 


in  high  altitudes  and  sub-zero 
temperatures,  Vulcan  Electric 
Heating  Units  hold  lubricants  in 
a  liquid  state. 


They're  used  also  as  anticipators 
in  thermostatic  control:  in  guided 
missiles  and  in  speed  indicators. 


Vulcan  electric  heat  is  helping 
out  in  many  new  inventions  ior 
both  war  and  peace.  To  assist 
in  the  iurther  development  ol 
your  ideas,  Vulcan  heating  de¬ 
signers  will  be  glad  to  join  their 
know  how  to  yours. 


Curtis  Type  "E'*  Termmol  Blocks  save 
lobor  —  sove  money  — *  cost  less.  One 
simple  operotion  mokes  connections  of 
smoll  control  wiring  to  blocks.  Merely 
loosen  one  screw,  insert  stripped  wire 
between  clomping  members  and  tighten 
screw.  Wire  is  held  so  firm  thot  it  will 
breok  before  pulling  out  Solid  bose 
construction  eliminates  possibility  of 
grounding  Avoilob'e  in  any  number  of 
terminots  from  1  to  22. 


Write  for  Bulletin  No.  123— or  consult 
our  condensed  catalog  in  the  McGrow- 
Hill  Electrical  Catalog  for  Product  En¬ 
gineers. 


Terminal  Block  Sales  —  4522  West  Madison  St.,  Chicago  24,  Illinois. 
Factory  —  Milwoukee  16,  Wisconsin 


ELECTROMCAl.I.Y  RECIH.ATKD 

LABORATORY 

POWER  Sl'PPLIES 


pounds  to  function  both  as  a  shield 
and  as  a  seal. 

Applications  in  which  “Electronic 
Weather  Strips”  have  already  proved 
their  effectiveness  include  pulse  modu. 
lator  shields,  wave-gruide  choke-flange 
gaskets,  replacement  of  beryllium- 
copper  Angers  and  springs  on  TR  and 
ATR  tubes. 

We  will  be  glad  to  put  our  experience 
at  your  disposal.  A  letter  to  Mr. 
R.  L.  Hartwell,  outlining  your 
problem,  will  receive  immediate  study. 
For  preliminary  information, 
write  for  bulletin  “Metex  ‘Elec- 
tronic  Weather  Strips.’  ” 


Because  they  combine  exceptional 
resiliency  with  good  conductivity, 
Metex  Electronic  Products  made  of 
knitted  wire  mesh  offer  an  unusually 
effective  means  of  sealing  and  shield¬ 
ing  a  wide  variety  of  types  of  elec¬ 
tronic  equipment. 

As  closures  for  sheet  metal  cabinets, 
for  instance,  the  resiliency  of  “Metex” 
assures  positive  conductive  contact  at 
every  point  between  cover  and  cabinet 
— .eliminating  costly  machining  for 
close  tolerances.  Metex  Gaskets  also 
assure  resilient  metal -to -metal  ^ 
contact  between  flanges,  and  can 
be  combined  with  rubber  com- 


•  INPUT;  105  to  125  VAC, 

50-60  cy 

•  OUTPUT  -1:  200  to  325 

Volts  DC  at  100  ma 
regulated 

•  OUTPUT  ?2;  6.3  Volts 

AC  CT  at  3A  unregu¬ 
lated 

•  RIPPLE  OUTPUT:  Less 

than  10  millivolts  rms 


For  complete  information  write 
for  lulietin  E 


041  EAST  FIRST  AVENUE.  ROSEUE,  N.  J. 
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Symbol  Stamps 

John  Griffin  Co.,  2157  James  Ave., 
St.  Paul  5,  Minn.,  has  available  a 
kit  of  20  rubber  stamps  that  elim¬ 
inate  the  repetitious  drawing  of 
symbols  that  appear  many  times  on 
each  circuit  diagram.  They  are  pre¬ 
cision  made  so  that  when  they  are 
first  touched  to  an  ink  pad  and  then 
to  tracing  paper  they  leave  a  per¬ 
fect  impression  of  an  electronic 
symbol.  They  are  not  mounted  on 
wood  but  on  1  in.  thick  Plexiglas 
so  the  user  can  .see  exactly  yhere 
the  impression  is  going  to  appear 
on  the  drawing.  There  are  two 
crosslines  .scribed  on  the  Plexiglas 
for  aligning  symbol  to  construction 
lines  on  the  drawing.  Price  per  set 
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(continued) 


delay.  The  relay  operates  on  the 
increased  magnetic  flux  caused  as 
the  core  reaches  the  pole  piece  at 
the  top  of  the  tube. 


nstruments 


EDIN  COMPANY,  INC. 

207  Motn  Street 

Worcester  8.  Moss. 

1  Pleose  send  complete  information  on: 

□  RECORDERS 

□  No. 

8100 

amplifier 

□  NO  8121  AMPUFIER 

□  No. 

8130 

AMPLIFIER 

□  GALVANOMETERS 

□  ....... 

_ 

. . 

SPECIAL 

(Enclose  dotoits) 

iNO  ) 

(STREET 

(CITY) 

(STATE; 

““  company' . 

POSITION 

\ 


If  you  *^talk  test”. . 
you  talk  Peerless 


ALTIC 


WIRE,  CORD 

caut 

CABLE 


r//^ 


SOLVE  YOUR  ^ 
WIRING 
PROBLEMS 

In  almost  endless  voriety  of 
colors,  sizes  and  specifications  to 
your  order,  Runzel  products  will 
ossist  you  in  your  wiring  problems. 

Shielded  wire  and  cords  .  .  . 
popular  hook-up  and  lead-in  wire 
.  .  .  speoker  cords  and  oil  types  of 
insulated  wire  products. 

Geored  for  fast  production  .  .  . 
Centrally  locoted  .  ,  .  our  facilities 
for  service  ore  unexcelled. 

^  Write  for  samples. 


RUNZEL 


CORD  &  WIRE  CO. 

4723  Montrose  Aversue 
Chtcogo  41.  Illinois 


or  AM,  FM,  and  Television  Stations 


0N4„ 

**^ANoey 


'■r 


TRANSICOIL 


TYPt  6000  TYPE  4900  TYPE  5000 


Type  2500^  TYPE  1300  TYPE  2001  A 


MOTOR 

generator  type  7100 
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“double  contact”.  There  is  fric¬ 
tional  contact  as  in  any  other  type 
of  connector,  and  there  is  knife- 
edge  contact  effected  by  the  locking 
contacts  in  plug  and  outlet,  and  held 
under  constant  coil  spring  pressure. 
The  plugs  and  outlet  illustrated  are 
suitable  for  all  wiring  connections 
and  terminal  .strips.  Fast  auto¬ 
matic  locking  action  repre.sents  a 
saving  in  wiring  and  as.sembly  time. 
The  connector  is  rated  at  10 
amperes,  110  volts.  Data  sheets, 
test  reports  and  samples  are  avail¬ 
able  on  request. 


Replacement  Transformer 

RAM  Electronics,  Inc.,  South 
Buckhout  St.,  Irvington-on-Hud- 
son.  New  York,  have  announced  the 
type  X045  flyback  transformer  for 
replacement  and  conversion  pur¬ 
poses.  It  is  specifically  designed  as 
a  replacement  transformer  for  all 
tv  receivers  orginally  using  1B3  or 
6BG6  tubes.  For  16  and  20-in. 
round  and  rectangular  tubes,  it 
generates  12.5  to  14  kv  and  13.5  kv 
respectively,  with  horizontal  sweep 
more  than  ample  for  20-in.  picture 
tubes. 


Literature, 


Induction  Heater.  General  Electric 
Co.,  Schenectady,  N.  Y.  Bulletin 
GEA-5594  deals  with  the  type 
HM20L  20-kw  induction  heater 
designed  for  annealing,  brazing, 
soldering  and  hardening.  The  unit 
described  is  available  either  with 
or  without  variable  power  adjust¬ 
ment.  Chief  features,  dimensional 
diagrams  and  complete  technical 
specifications  are  included. 


tailored”  production 
means  servo  control 
motors  that  are  fitted 
to  your  needs  exactly! 


Tape  Recording  Equipment.  Mag- 
necord  Inc.,  360  North  Michigan 
Ave.,  Chicago,  Ill.,  has  issued  an 
illustrated  catalog  to  describe  the 
versatility  of  its  line  of  magnetic 
tape  recording  equipment  for  pro¬ 
fessional  use,  and  to  make  known 
to  a  wider  field  its  facilities  for 
building  special  equipment  to  in¬ 
dividual  requirements.  The  cata¬ 
log  makes  explicit  mention  of  the 
company’s  conversion  and  adapta¬ 
tion  equipment.  All  equipment  is 


Write  for  Bulletin  M 


CONTROL  MOTORS  •  PRECISION  GEAR  TRAINS 
INDUCTION  GENERATORS  •  SERVO  AMPLIFIERS 


107  GRAND  STREET,  NEW  YORK  13,  N.Y. 
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with  ANDREW  Low  Loss, 

High  Economy  Coaxial  Cable 

•  1  /3  to  1/2  Less  Loss  than  same  cJiameter  plastic 
type  cables  because  96*/»  of  insulation  is  air  — the 
most  effective  insulation. 


•  No  maintenance  or  operational  costs.  This  advan 
toge  far  offsets  slightly  greater  original  cost.  Seam¬ 
less  coble  ond  fittings  remain  completely  gas  tight 
and  weatherproof  indefinitely. 

•  Maintains  original  characteristics  indefinitely. 
Lasts  practically  forever. 

•  TO  INSTALL  -  JUST  UNCOIL  INTO  PLACE.  Eoch 
coil  contains  up  to  2,000  feet  of  seamless  semi-flex¬ 
ible  tubing.  No  soldering.  No  splicing.  Bends  easily 
around  corners  or  obstructions.  Shipped  under  gas 
pressure  at  no  extra  cost  when  pressure-tight  end 
fittings  are  ordered. 


Low  loss  and  economical  opera* 
tion  will  add  extra  miles  to 
your  service  radius  as  well  as 
give  you  a  stronger  signal  in 
your  present  area.  There’s  no 
waste.  You  get  the  greatest 
possible  range  and  strength 
From  your  available  power. 
Whether  you  need  transmission 
line  for  your  Communications, 


AM  or  FM  transmitter.  Direc¬ 
tional  Antenna  System,  or 
Rhombic  Receiving  Array,  the 
solution  to  your  problem  is 
ANDREW  low  loss,  high  econ¬ 
omy,  semi-flexible  transmission 
line.  Write  for  further  informa¬ 
tion  on  Types  737  and  S-450 
TODAY. 


WOIID'S  UttEST  AITENN*  COUItHENT  SPECISIISTS 
TISNSHISSIOM  USES  FOR  RM  FM  TV  •  RNTENNXS  •  OIIECTIONRl  SNTENNR  EQUIPMENT 
RNTENN*  TONINS  DNITS  •  TOMER  IIONTINO  EOtIPMENT 


coded,  and  a  .special  pajfe  lists  and 
describes  such  accessories  as 
special  switches,  spooling  mecha¬ 
nisms  and  adapter  panels. 

Nuclear  Instruments.  Nuclear  Re¬ 
search  Corp.  2707  Federal  St., 
Philadelphia  46,  Pa.  Bulletin  DU- 
201  fully  describes  two  new 
demonstration  units,  known  as 
DU-IA  and  DU-2A,  which  are  in¬ 
expensive,  lightweight,  modern 
instruments  to  be  used  in  demon¬ 
strating  nuclear  radiation  proc¬ 
esses.  The  instruments  dealt  with 
can  be  used  in  the  detection  of 
cosmic  rays,  alpha,  beta  and 
gamma  particles,  the  inverse 
square  law  of  a  point  .source  of 
radiation,  the  properties  of  ab- 
I  sorbers  in  the  presence  of  various 
types  of  nuclear  radiation,  the 
]  properties  of  G-M  tubes  and  the 
I  statistical  nature  of  nuclear  radia- 
I  tion  and  its  indication  on  a  rate 
meter. 

Tube  Manual.  Sylvania  Electric 
Products  Inc.,  Emporium,  Pa.,  has 
published  a  revised  and  enlarged 
eighth  edition  of  its  Technical 
Manual  in  a  new  snap-open  loose- 
leaf  format.  It  contains  compre¬ 
hensive  technical  data  on  more 
than  500  receiving  tube  types, 
standard  tv  picture  tubes,  as  well 
as  84  pages  of  general  informa¬ 
tion  on  vacuum-tube  operation. 

I  Data  on  60  new  receiving  tube 
types  are  included.  Price  is  $2.00 
I  per  copy.  New  data  sheet  pages 
on  future  receiving  tube  types  will 
be  issued  free  to  manual  holders. 

TefloEi  Shapes.  John  L.  Dore',  Inc., 
5406  Schuler  St.,  Houston  6,  Texas. 
A  line  of  Teflon  sheets,  rods,  tubes, 
packing  sets,  gaskets,  special 
molded  shapes  and  tapes  are  tech¬ 
nically  described  in  catalog  No. 
711.  The  material  described  is 
finding  a  variety  of  uses  in  the 
electrical  industry  including  spac¬ 
ers  for  coax  cables,  inserts  for 
coax  connectors,  and  insulation  for 
high-frequency,  high-temperature 
j  and  high-voltage  wires  and  cables. 

Static  Magnetic  Memory.  Alden 
I  Products  Co.,  117  North  Main  St., 
Brockton,  Mass.  Available  upon 
request  are  three  booklets  that 
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^ow  Gin  SjS 

ATTACHED  &  SOLDIJiEd 

In  ONE Automatu:  Opeialion! 


PATTONMacGUYER  COMPANY 

17  Virginia  Avenue,  Providence.R.I. 


■nVUmMAN 


LQASIl£f>o|^^iOAoapAO^ 


Th#  qreatett  ianoTation  In  attaching  -  *■- - — - - * 

terminals  to  wlroi  is  now  availobls  to  ths  industry  .  .  .  "Pre-sol- 
dsrod"  TANDEM  TERMINALS!  Mads  in  various  sizss  and  typss, 
these  remarkable,  productlon-proved  terminals  (suppUed  on  rsels) 
can  be  applied  at  rates  up  to  1200  per  hour  by  a  new  Terminal 
Attaching  Machine  that  cuts  oil,  clinches  and  solders  terminals  In 
one  instantaneoiu  operation.  Handling  ol  loose  terminals,  soldet 
and  flux  are  eliminated  to  reduce  costs  and  boost  production  on 
long  runs.  Standard  types  available.  Send  for  detailed  Information, 
enclose  sample  of  wire  and  terminal  now  used.  Address  Dept.  E. 
for  ertfiAory  tuns  in  mo^tratn  guonfity  wt  continue  to  ptoducn 

SEPARATE  TERMINALS  for  ELECTRIC  WIRES 


Wt.l2y,lb$. 

n"xs%’xr 


Another  Waterman  POCKETSCOPE 
providing  the  optimum  in  oscillotcope 
flexibility  for  onolytet  of  low-level 
electrical  impulse,.  Identified  by  its 
hi-sensitivity  and  incredible  portabil¬ 
ity,  S-14-A  POCKETSCOPE  now  per¬ 
mits  "on-the-spot”  control,  calibration 
and  investigation  of  industriol  elec- 
tronic,  medical  and  communications 
equipment.  Direct  coupling  without 
peaking,  used  in  the  identical  vertical 
and  horizontal  amplifiers,  eliminates 
undesirable  phase  shifting.  Designed 
for  the  engineer  and  constructed  for 
rough  handling,  the  HI-GAIN  POCKET¬ 
SCOPE  serves  as  an  invaluable  pre¬ 
cision  tool  for  its  owner. 


We  also  make  SMALL  METAL  STAMPINGS  Exact  to 
Customer's  Prints.  Modern  Plant  and  Equipment.  Mod¬ 
erate  Die  Charges.  Precision  Work.  Prompt  Service. 


and  horizonfol  chorsncis.  lOmv  rms/iAch,  with 
ratpons*  within  -~2DB  from  DC  to  200KC  and  pulto 
ris*  of  Non*fr«qi.t«ACy  diKriminating  atttnuatori 

ond  gain  controls  with  intornol  cotibrotion  of  troco 
omplitud*.  Ropotitivo  or  trigger  tint*  boto.  with  linoor* 
izotion  from  Heps  to  50KC  with  ±  syne,  or  triggor. 
Troce  OKpansion.  Filter  graph  screen.  Mu  metal  shield. 
And  a  host  of  other  features. 


lengths  from  ’/i'  to  30" 

Inside  Pmrinftmn,  .450"  to  25’ 

PARAMOUNT  Paper  Tubes  facilitate  coil  wind¬ 
ing— insure  coil  accuracy  and  stability.  Proved 
by  use,  they  have  become  standard  with  leading 
manufacturers  of  electrical,  radio  and  electronic 
products.  Here  you  are  sure  to  obtain  the  exact 
size  and  shape  you  need  for  coil  forms  and  other 
uses  . . .  from  stock  arbors,  or  specially  engi¬ 
neered  to  your  specifications.  Hi-DieUctric.  Hi- 
Strength.  Kraft,  Fish  Paper,  Red  Rope,  or  any 
combination,  wound  on  automatic  machines. 
Tolerances  plus  or  minus  .002'  •  Also  Shellac 
Bonded  Kraft  Paper  Tubes  for  absolute  mois¬ 
ture  resistance. 


PHILADELPHIA  35,  PA. 

CAtLE  ADODfSS.  POXnSCOK 


S-IO-B  OENERAL  POCKETSCOPE 
$■  1 1  -A  INDUSTRIAL  POCKETSCOPE 
S-14-B  WIDE-BAND  POCKETSCOPE 
S-IS-A  TWIN  TUBE  POCKETSCOPE 
$-ai-A  LINEAR  TIME  BASE 


Alsa  RAKSCOPES,  LINEAR 
AMPLIFIERS,  RAYONIC«  TUBES 
■nd  otkor  aquipiiiant 


616  LAFAYETTE  ST.,  FORT  WAYNE,  IND. 

Manx/actxrers  oj  Paper  Tubing  for  the  Electrical  Industry 
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Engineering  and  development  facilities 


Picture  Tubes.  Allen  B.  DuMont 
Laboratories,  Inc.,  750  Bloomfield 
Ave.,  Clifton,  N.  J.,  has  released 
a  12-paKe  publication  listing  the 
latest-type  picture  tubes,  includ¬ 
ing  the  type  30BP4  30-in.  Teletron. 
Comprehensive  technical  informa¬ 
tion  is  given  for  the  various  Tele- 
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FULL 


RANGE 


TRnnSFORmERS 


HERMETICALLY 
SEALED  UNITS  |£| 

NYT  hermetically  sealed  trans¬ 
formers  are  available  in  all  stand¬ 
ard  sizes  to  meet  MIL-T-27  speci¬ 
fications,  and  especially  designed 
constructions  for  a  wide  variety  of 
military  as  w  ell  as  civilian  applica¬ 
tions.  Designed  and  built  to  meet 
the  most  exacting  specifications. 

Production  facilities  for  quantity 
production  of  all  sizes. 


the  HORNET 

HORNET  transformers,  pioneered 
by  NYT,  are  of  open  type  construc¬ 
tion,  utilizing  Class  H  insulating 
materials.  Approximately  one- 
fourth  the  size  and  w  eight  of  com¬ 
parable  Class  A  units.  Filament 
and  plate  supply  transformers  and 
chokes.  Units  can  be  designed  for 
ambients  up  to  190  deg.  C.,  alti¬ 
tudes  up  to  60,000  feet;  power 
ratings  from  2VA  to  5KVA. 


POWER,  AUDIO,  FILAAAENT 
and  PLATE  TRANSFOR/VIERS 
REACTORS  •  FILTERS  -  CHOKES 
TV  -  RADIO  •  ELECTRONICS 


describe  the  potential  use,  operat¬ 
ing  characteri.stics  and  some  ap¬ 
plication  techniques  of  the  static 
magnetic  memory,  a  storage  device 
that  requires  no  mechanical  move¬ 
ment  in  recording,  no  power  to 
maintain  storage  information,  and 
that  has  a  variable  information 
handling  rate  ranging  from  0  to 
30,000  pulses  per  second. 

Manufacturing  Facilities,  i’olarad 
Electronics  Corp.,  100  Metropoli¬ 
tan  Ave.,  Brooklyn  11,  N.  Y..  is 
now  distributing  an  eight-page 
illustrated  booklet  dealing  with 
its  development  and  production 
capabilities  for  measuring  instru¬ 
ments  and  communication  and  tv 
broadcast  equipment.  Plant  equip¬ 
ment  and  manufacturing  accom- 
lilishments,  together  with  engi¬ 
neering  know-how  are  described. 

Mercury  Switches.  Micro-Switch. 
Division  of  Minneapolis-Honey- 
well  Regulator  Co.,  Freeport,  Ill., 
announces  a  new  condensed  cata¬ 
log  Hg-1  on  a  line  of  mercury 
switches.  The  publication  covers 
the  five  most  popular  designs  of 
Honeywell  mercury  switches,  with 
selection  and  application  aids,  and 
complete  electrical  ratings  and 
data  for  the  use  of  these  switches 
in  both  a-c  and  d-c  applications. 

Bridging  Amplifier.  Keithley  In¬ 
struments,  3868  Carnegie  Ave., 
Cleveland  15,  Ohio,  has  issued  a 
4-page  bulletin  describing  the 
model  102  Phantom  Repeater,  a 
bridging  amplifier  for  test  instru¬ 
ments  with  an  unusually  high-im¬ 
pedance  input.  Complete  specifi¬ 
cations  are  listed,  plus  hook-up 
diagrams  of  several  typical  applica¬ 
tions,  including  simultaneous  meas¬ 
urement  of  voltage  and  wave¬ 
shape  inspection,  connecting  an 
oscillograph  to  high-impedance 
circuits  with  negligible  voltage 
loss,  and  increasing  the  sensitivity 
of  almost  any  voltmeter  or  cro. 


NEW  YORK 

TRANSFORMER  CO.,  INC. 

ALPHA,  NEW  JERSEY 


FRfOUfNCY 
SHin  KEYEK 
Typ*  t05 

Mod*i  4 


"A”  BATTERY 
ELIMINATORS 


ELECTRONICS  — Oc«o6ef,  ;95» 


Amirican  Tiuvisiom  t  Radio  Co 

SAtNT  AAUl  I  MINNISOfA^U  S  A 


lor  DEMONSTRATING  AND 
TESTING  AUTO  RADIOS 

N««  Mod*H  .  .  .  D«won«d  for  tottino  0.  C 
Eloctrkol  Apporohit  on  Rogwlor  A.  C  Unot. 

A  fqvippod.  with  FuU'Wovo  Dry  DHc  Typo 
■IS^  Rnctifior,  Aiwrinp  NoisO'lost,  Intorfor- 
•fico’Freo  Op«rot«on  ond  Extromo 
^  long  lifo  ond  Rokoh'Kty.  ^ 


distributors  for  30  years 
of  radio  and  electronic 
components  for  all  your  needs 

DIO  ^  IRE  ELEVISION 

4  INCORPOOATtD 


NEW  YORK  13,  N.Y. 

100  Sixth  Avenue 
WAIker  5  8883 

NEWARK  2,  N.  J. 

24  Central  Avenue 
MArket  21661 

BOSTON  10,  MASS. 

110  Federal  Street 
HUbbard  2-7850 


ette 


100  5IX-H  AVE 

DIV.  RAOtO  WIRE  rflE^fSlON,  INC. 
FOR  CUSTOM  RADIO  AND  TV  COMPONENTS 


Custom  assemble  your  own  hijfh 
fidelity  phono  •  radio  *  television 
ensemble.  All  famous  name  com> 
ponents  at  low*est  prices.  Send 
for  Frtt  hi-fi  catalog  to  Dept.  E. 


HIGHEST  STABILITY  in  Quality  Communkations 


In  today's  high-speed  telegraph,  teleprinter  and  multi-channel  radio  com¬ 
munication  systems— more  than  ever  before— utmost  stobility  is  a  vital  need. 
Northern  Radio's  exclusive  answer  is  the  Type  105  Model  4  FREQUENCY 
SHIFT  KEYER.  Its  highly  stable  oven  hos  a  temperature  control  of  -  0.1*C 
at  60^«  with  heaters  on  4  sides  of  the  inner  oven— giving  this  unit  frequency 
stability  unmatched  in  the  industry.  And,  greotest  eose  of  operotion  is  assured 
by  its  completely  direct-reading  dials. 

S««  fk*  on  Iktf  ei/HroAding  modol  m  IRS  I  EI*c#ro'>i<f  tvyon  CvkM  fo*  compMf* 

dolo  ik«  pr«<(i<on-bwik  NortttOfn  Radio  /"*•.  vrif#  today  to*  yoo*  t*oo  htoii  Catalog  i~tO 


Patt- Setters  in  Quality  Communisation  Equipment  j 
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NEW  PRODUCTS 


I  tron  types  with  complete  data  on 
I  the  17FP4  and  20GP4  electro- 
I  static-focus  types.  The  booklet 
also  provides  complete  ion-trap- 
adjustment  directions  for  all  Tele- 
trons,  and  basing  details  for  both 
electrostatic-focus  and  magnetic- 
focus  types. 


Photofla.xh  Capacitors.  Cornell- 
Dubilier  Electric  Corp.,  South 
Plainfield,  N.  J.  A  single-page 
bulletin  covers  a  line  of  low-volt¬ 
age  photoflash  electrolytic  capaci¬ 
tors  that  will  maintain  their  orig¬ 
inal  capacitance  value  after  .several 
hundred  thousand  discharges.  The 
units  described  are  rated  from 
‘25  to  150  volts,  with  nominal 
capacitances  from  40  to  250  (if, 
and  have  dimensions  of  from  §  x 
HI  in.  to  1  X  2J  in. 


Distribution  Transformers.  Acme 
Electric  Corp.,  Cuba,  N.  Y.  Bul¬ 
letin  AC-186  gives  details  on  a 
completely  enclosed  line  of  dry- 
type,  air-cooled  transformers.  The 
I  class  B  insulation  used  in  the  line 
I  of  3-phase  60-cycle  transformers 
j  described  gives  ample  protection 
!  for  operation  at  a  temperature  rise 
of  80  C. 


Carrier  Dialing.  Lenkurt  Electric 
Co.,  Inc.,  1105  County  Road,  San 
Carlos,  Calif.  Auxiliary  equip¬ 
ment  designed  to  add  dial-signal¬ 
ing  channels  to  existing  H-1  car¬ 
rier  systems  is  described  in  a  new 
folder,  form  HID-PIO.  P>esides 
giving  a  detailed  description  of 
the  83  in.  high  units— which  pro¬ 
vide  full-duplex  carrier-fretiuency 
dial  signaling  at  10  to  14  pulses 
per  .second — this  publication  in¬ 
cludes  an  allocation  chart  showing 
how  the  dial  operation  utilizes 
frequencies  not  essential  to  H-1 
voice  channels.  Further  data  is 
provided  to  show  circuit  arrange¬ 
ments,  typical  transmission  char¬ 
acteristics,  and  various  options 
available  to  accommodate  particu- 
i  lar  installations. 


Tape  Recording.  Radio  Corp.  of 
America,  Camden,  N.  .1.  Form 
i  2,18024  is  a  16-page  illustrated 
i  brochure  describing  new  magnetic 
[  tape  recording  equipment  for  pro- 
I  fessional  broadcast  use.  It  fully 
describes  the  basic  type  RT-llA 
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VOLTAGE 


CUSTOM-BUILT 

TRANSFORMERS 

Since  1927,  Raytheon  has 
been  a  leading  producer  of 
custom-built  magnetic  com¬ 
ponents  for  military  and 
commercial  applications. 
Typical  units  include:  single 
or  polyphase  power  trans¬ 
formers,  pulse  transformers, 
blocking  oscillators,  servo 
transformers,  chokes,  audio 
components,  filters,  satu¬ 
rable  magnetic  components, 
etc.  Cased  or  open  types  to 
meet  the  most  exacting  MIL 
specifications  as  well  as 
Underwriters’  Laboratories 
and  R.M.A.  requirements. 


NEW,  ULTRA  COMPACT,  Raytheon 
miniature  audio  type  transformers  with 
new  patented,  compression  terminals. 
Designed  for  minimum  space  require¬ 
ment  and  assembly  ease  in  communica¬ 
tions  equipment. 


STABILIZERS 

The  first  choice  of  manu- 
facturers  of  elearical  equip- 
■ER  ment  for  more  than  two 

^  decades.  Compact,  rugged, 

1^  light  weight  and  with  no 

moving  parts,  they  can  be 
built  into  equipment  or  used 
as  an  accessory.  Compen- 
Designs  available  in  ratings  from  5  to  sates  for  widely  varying  in- 

10,000  watts.  A  wide  range  of  catalog  put  (±15^j)  within  1  '20 

types,  or  custom-engineered  to  meet  second;  maintains  voltage 

special  needs.  within  ±'2%  of  rated  out¬ 

put.  Insures  peak  perform¬ 
ance  of  any  AC  operated 
electrical  equipment. 

WRITE  FOR  COMPLETE  INFORMATION 

Address  Magnetic  Components  Division,  Dept.  6460-A 


Designs  available  in  ratings  from  5  to 
10,000  watts.  A  wide  range  of  catalog 
types,  or  custom-engineered  to  meet 
special  needs. 


Instrun’®'’** 


for  Gyros. 

Resolvers, 


Selsyns 


so.  HACKENSACK,  NEW  JERSEY 


X  THE  GRAYHILl  SERIES  5000  X 
/  MINIATURE  TAP  SWITCH  IS  DESIGNED  \ 
f  TO  MEET  SPACE  FACTORS  INVOLVED  IN  \ 
THE  MINIATURIZATION  TREND.  THE 
POSSIBLE  CONTACT  ARRANGEMENTS  RUN 
FROM  A  SINGLE  DECK  UP  TO  10,  WITH 
FROM  2  TO  10  TAPS  PER  DECK.  EITHER 
SHORTING  OR  NON-SHORTING  CONTACTS. 
y  RATED  TO  BREAK  I  AMP.,  115  V.  A  C ,  > 
\  NON-INDUCTIVE. 


EI^ECTRO  tec  supplies  virtu- 
“  ally  any  type  of  Precision 
Miniature  Slip  Ring  Assembly  or 
Commutator  to  rigid  mechanical 
and  electrical  specification.  An  ex¬ 
clusive  manufacturing  technique 
— hard  silver  plated  to  a  precision 
machined  plastic  base  and  wire- 
forms  a  rigid  assembly  that  easily 
withstands  up  to  12.000  rpm.  Con¬ 
centricity  and  dielectric  strength 
are  superior  to  any  other  method 
of  construction.  Although  Electro 
Tec  products  provide  improved 
performance  and  extra  dependa¬ 
bility,  prices  are  strictly  competi¬ 
tive.  Write  today  for  details. 

Paieals  Paoding 


PALLADIUM  AND  RHODIUM 
FINISH  TO  PREVENT  TAR¬ 
NISH,  MINIMIZE  FRICTION 


*  MO 

- (leigas. 


QUALITY  miniatures- 
ipoce-saving  solution 
to  size  reduction  problems  sove 
50%  to  75%  in  copocitor  space  — self-heoting 
properties  eliminolc  copocitor  service  problems 
—  excellent  RF  chorocteristics  —  the  “lost  word"  in  ultro- 
compact,  minioture  copocitor  design  — ovoiloble  in  stondord. 

JAN  and  speciol  cose  styles. 


ASTRON  RF  Interference 
fillers  with  "MITALITE  - 
is  the  onswer  In  your 
RF  Interference 
suppression  problems 


WRITE  FOR 
CATALOG  >lC-2 


flsiWiI  CORPORATION 

255  Grant  Avenue  last  Newark  New  Jersey! 


ELECTRO  TEC 
CORPORATION 


r//// 


GET  DETAILS— Write 
for  the  Groyhill 
Cotolog  now 


4S22  West  Modison  Street,  Chicogo  24,  Illinois 


:  ELECTRO  TEC 

MINIATURE 

SLIP  RING 

;  ASSEMBLIES  & 
1  COMMUTATORS 
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Recording;  Potentiometer.  Minne- 
apolis-Honeywell  Regulator  Co., 
Wayne  and  Windrim  Aves.,  Phila¬ 
delphia  44,  Pa.  In.strumentation 
data  sheet  10.0-7  describes  a  new 
high-speed  ElectroniK  recorder 
that  features  a  one-second  pen 
speed  specially  designed  to  meas¬ 
ure  the  rapid  change  variables  en¬ 
countered  in  many  laboratory  and 
test  applications.  The  sheet  de¬ 
scribes  the  applicability,  operating 
characteristics  and  method  of 
operation  of  the  instrument  and 
contains  four  illustrations. 


Multirange  Meter.  The  Automatic 
,  Coil  Winder  &  Electrical  Equip¬ 
ment  Co.  Ltd.,  Winder  House, 
Douglas  St.,  London,  S.  W.  1,  Eng¬ 
land.  A  four-page  folder  dis¬ 
cusses  the  model  8  universal  Avo- 
Meter  that  features  a  wide  range 
I  of  resistance  measurements,  abil- 
I  ity  to  measure  high  voltages  and 
I  a-c  current,  and  provides  external 
accessories  to  further  extend  its 
range.  Complete  technical  data 
given  include  resistance,  sensitiv¬ 
ity,  scaling  and  accuracy.  Infor¬ 
mation  on  terminals,  operation, 
leads  and  prods  and  accessories 
is  included. 


Electrical  Resistance  Testers. 
James  G.  Biddle  Co.,  1316  Arch  St., 
Philadelphia  7,  Pa.,  has  available 
bulletin  21-85  describing  three 
low-cost  Megger  electrical  resist- 
:  ance  testers:  the  705-CL  midget 
insulation  tester,  the  CVM-type 
'  insulation  tester  and  the  760-S  and 
760-B  midget  circuit-testing  ohm- 
meters.  Illustrations,  facsimile 
i  scales,  specifications  and  prices 
are  shown. 

.Measuring  Device.  Institute  of 
Inventive  Research,  8500  Culebra 
Road,  San  Antonio  6,  Texa.s,  has 
prepared  a  booklet  dealing  with 
its  development  program  on  the 
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RECORDER ! 
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INDUSTRY  AND  SCIENCE 
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NEW  PRODUCTS  (CMtinued) 

magnetic  tape  recorder,  as  well  as 
the  console  type  RT-TiA  equip¬ 
ment  and  custom-built  recording 
and  editing  equipment  available  in 
either  rack  or  console  combina¬ 
tions.  Features,  uses,  specifica¬ 
tions  and  test  and  performance 
data  are  given.  Copies  are  avail¬ 
able  to  broadcast  station  engineers 
requesting  it  on  their  letterhead. 


Ampex  specializes  in  designing  and  producing 
custom-built  equipment  to  meet  your  require¬ 
ments.  A  few  of  the  proven  applications  are 
illustrated. 


;iAMPEXi 

^  ^ape  ^  ^ 


Performonce  Includes  .  • . 
STANDARD  MODUS 
te  10,000  cpi 

>  CUSTOM-DUILT  MODUS 
te  100,000  cpt 

•  lOW  FlUTTft  MODUS 
itsf  Hion  0.1  % 

PEAR-rO-f  f  AR I 

>  LOW  FREQUENCY  MODELS 
0  te  5,000  cpt  (FM  SYSttm) 


RECORDERS 

AMPEX  ELECTRIC  CORPORATION 
REDWOOD  CITY  .  .  .  CALIFORNIA 


UNRIVALtD  for  AUDIO  and  INSTRUMENTATION  Recording 


AMPEX 
RECORDERS 
are  available  in 
1  to  14  tracks 


using 

Vi"  to  1"  tape 


PRECISION  ^  PERFORMANCE 


ASK  FOR  THE  NEW 
RESISTOR  handbook 


tell*  r*qu*it 


FiiOUENCr 

7  2  me.  to  400  me 

plv9-iA  COtU. 


MOOUIATION; 

CW  or  120  crcloi. 
•  it«rno1. 


COMMttCE 

AVtNUE 


rli'-ocro  PUNCH 


megacycle' 

METER 

2.2  me.  to  400  me. 

Frequency  Accuracy  ±  2* 

The  MULTI-PURPOSE 
INSTRUMENT 

•  F»r  dptprminifig  tli«  r«tonont  Fr*gu«ncy  •! 
twn«d  cIrcwlH,  onftnnot.  frontmittlen 
lifi«t,  by-go«»  cond«fii*rt,  choli««,  <«iU. 

•  For  mootvfiffig  copocIFonco.  Indwctonco, 
Q,  mwtvol  Inducfonco. 

•  For  grollmtnory  froching  ond  ollgnmofil 
of  rocoivort. 

•  At  on  owilUory  ttgnol  gonorotor;  modo- 
lofod  or  wnmodtflofod. 

•  For  ontonno  toning  ond  trontmitfor  noiH 
lroliilng«  powor  off. 

•  For  locofing  porotitic  circuit!  ond  tpwriovt 

•  At  o  low  tontitivify  rocoivor  for  tignol 
trocing. 

And  Mooy  OMor  Apo/koftont 


POWER  SUPPLY  DiMINSIONS: 

110-120  voltt,  SO-60  Power  Unit:  S'/b"  wide, 
cycle*.  20  wottr.  6’A’*  Ngh.  7  "A"  deep 

OKillotor  Unit:  2% 
diometer.  2"  deep. 


NEW 

double 

PUR  POSE 
PRESS 


Avoilobl*  in  two  titos, 

6"  and  12"  throot  doptti 

Now  you  can  punch  holes  of  various  shapes  as  large  as  4’  diameter 
in  16  gauge  steel — also  blank,  draw,  emboss,  form — all  with  the  new 
DI-ACRO  Punch.  It  is  ideal  for  both  experimental  and  production 
work. 

The  precision  ground  triangular  ram  of  this  double  purpose  press 
prevents  punch  head  from  turning,  assuring  perfect  alignment  at  all 
times  for  accuracy  in  duplicated  parts. 

A  Turret  Stripper  of  exclusive  Dl-ACRO  design  automatically 
strips  material  from  punches  of  all  shapes.  Roller  Hearing  cam  ac¬ 
tion  develops  4-ton  pressure  with  minimum  effort.  Adjustable  gauges 
assure  exact  location  of  holes. 

"DIE-LESS  DUPLICATING" 

Gives  the  full  story  of  the  DI-ACRO  Punch,  and  also  DI-ACRO 
Benders,  Brakes,  Shears,  Rod  Parters,  Notchers,  as  well  as  the  new 
DI-ACRO  Vari-O-Speed  Powershear  and  Hydra-Power  Bender. 


DI-ACRO  It  prwi«uficwl  **DIB-ACK-RO*’ 


O'nEIL-IHUUin  mFD.co. 


321  EIGHTH  AVENUE  •  LAKE  CITY,  MINN. 


WIRE  WOUND 


Type  SM-15  and  SM-30  Resistors 
offer  three  vital  advantages  —  sub- 
miniature  si/e,  weather  resistant 
construction  and  high  resistance 
The  elimination  of  center  hole 
mounting  and  the  inclusion  of  axial 
leads  increases  winding  area  and 
results  in  25^c  greater  resistance 
value  than  resistors  of  standard 
design.  Special  coating  is  moisture 
and  fungus  proof  and  designed  to 
meet  JAN-R-93  specifications. 
Sealed  in  Bakelite  construction 
affords  additional  climatic  protec- 
tection.  As  ratings  are  conservative, 
types  SM'15  and  SM-30  can  be 
specified  with  confidence  for  ser¬ 
vice  under  rigorous  conditions. 


MEASUREMENTS 

CORPORATION 


UNION 
NEW  JERSEY 


AmJCATION-DfSICNEO  RESISTORS  EOR  fUCTRONICS  AND  INSTKUMtNTAIKM* 
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NEW  PRODUCTS  (continued) 

V’ibrotron.  a  ruRjred  new  measur¬ 
ing  device  of  high  precision,  de¬ 
signed  for  fields  of  industrial  in¬ 
strumentation.  The  Vihrotron, 
the  h(^>klet  relates,  is  a  fine  wire 
vibrating  in  a  magnetic  field  and 
generating  a-c  of  the  same  fre- 
tjuency  as  the  natural  frequency 
of  the  wire;  vibration  being  su.s- 
tained  by  a  feedback  circuit.  The 
many  possible  applications  of  the 
device  are  described. 


ELECTRONICS 

INDUSTRY 


Magnetic  Relays.  The  North  Elec¬ 
tric  Mfg.  Co.,  Galion,  Ohio.  Tempo¬ 
rary  bulletin  1R.511  gives  an  illus¬ 
trated  description  of  a  line  of 
magnetic  relays  for  industrial  con¬ 
trols.  Specifications,  operating 
characteristics,  dimensional  draw¬ 
ings,  general  applications  and  a 
table  of  available  contact  forms 
are  included. 


Multimeasurement  Device.  Mugen.s 
Hang  &  Co.,  Old  Saybrook,  Conn., 
has  available  pamphlet  No.  ij25/E 
describing  the  UlSA  Universal 
Indicator,  an  electronic  device  for 
measurements  of  both  static  and 
rapidly  alternating  forces,  pre.s- 
sures,  distances  and  vibrations. 
E.xamples  of  measurements  are 
shown  photographically  and  the 
•ievice’s  principle  of  operation  is 
completely  covered. 


relays\ps** 

vibrators 

amplifiers 

capacitors 

instruments 

transformers 


Cartridge  Directory.  The  Astatic 
Corp.,  Conneaut,  Ohio,  has  pub¬ 
lished  a  new  phonograph  cartridge 
directory  and  replacement  guide. 
It  includes  illustrations  of  all  the 
company’s  cartridges  and  needles, 
together  with  complete  perform¬ 
ance  data  on  each.  Cartridges 
made  by  competitors  are  listed 
alphabetically  and  numerically, 
and  the  recommended  Astatic 
replacement  for  each  is  indicated. 


Case  bodies  fabricated  to  any 
length  required.  Hot  tin  dipped 
to  your  specifications.  Covers  and 
cases  modified  M’ith  hole  patterns, 
cut-outs,  mounting  brackets  or  other 
special  requirements. 


Tachometer  Indicators.  Metron 
Instrument  Co.,  432  Lincoln  St.. 
Denver  9,  Colorado.  Technical 
data  sheet  No.  42  R  describes  the 
new  multiple-head,  single-range, 
fixed  installation  tachometer  indi¬ 
cators  for  monitoring  speed.s  of 
many  remotely  located  machines 
from  one  convenient  location. 
Chief  features,  applications,  in¬ 
stallation  information,  servicing 
and  ordering  instructions  are 
given. 


Facilities  available  for  fabrication  of 
sub-assemblies. 


METAL  PRODUCTS  COMPANY  INC 
>x  71 A  Phillipsburg,  N.  J. 
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Every  DANO  coil  a  V.I.C 

*  *Very  important  coil 


BOWSER 


TECHNICAL  REFRIGERATION 


SPECIALISTS  IN 
HIGH-SPEED 


#1902  AUTOMATIC  BULB  MAKING 
MACHINE  for  producing  SUB-MINIA 
TUBE  round  bulbs  with  molded  shoul¬ 
der,  constriction  and  tebulotion.  12 
index  positions,  24  heads.  Capacity: 
approximately  2400  per  hour. 


Kahle's  20  years  of  experience 
eliminate  trial  orders  and  ex¬ 
perimental  set  -  ups.  Standard 
toolings  for  oil  tube  manufac¬ 
turing  eventualities  already  have 
been  tested  and  approved.  This 
means  that  Kahle  can  assemble 
machines  for  everything  from 
sub-miniature  to  lorgest  TV  pic¬ 
ture  tubes  to  your  exact  speci¬ 
fications  ...  at  lower  costs! 


Machinery  for  all  types  of 
electron  tubes  and  related 
gloss  products. 

Consultations  invited  Write 
today  for  our  new  coto'og 
with  complete  details. 


Bowser  Relative  Humidity  Testing 
Units  provide  and  automatically 
maintain  humidity  conditions  from 
20%  to  95%  at  temperatures  from 
+35°F.  to  -fl70°F.  (Dry  Bulb). 
These  units  are  ruggedly  built  for 
extended  service,  yet  feature  the 
close  tolerar  ce  control  required  for 
the  testing  of  aircraft  and  electronic 
parts  and  equipment.  The  Bowser 
Humidity  Unit  is  stainless  steel 
throughout.  Special  accessories 
can  be  provided  to  meet  specific 
requirements. 

BowMr't  complete  line  of  rnsting,  procnM- 
ing  and  storage  eguipment  meets  all  Mil. 
JAN,  USAF,  AN  and  other  Government 
test  specs.  Our  Engineering  stall  is  always 
available,  and  invites  you  to  take  odvon- 
toge  ol  Bowser's  long  confinvowi  experi* 
once,  the  most  versatile  in  its  Held. 


ENGINEERING  CO. 


1309  Seventh  St.,  North  Bergen,  N.  J. 


VACUUM  TIGHT.  GLASS-TO  METAL 

HERMETIC  SEALS 

SPECIAL  DESIGNS 

AND  ALL  STANDARD  TYPES 


write  or  call  for  full  Information 


SCIENTIFIC  ELECTRONIC  LABORATORIES,  INC. 

>  Bergen  St.  Newark  8,  N.  J. 

Tel:  Bigelow  8-A5S3 


BOWSER  TECH.  REFRIG. .  Terryvillo,  Conn. 
Send  inlorNioriofi  ow  t9$t  egiffpoiofir  cliocAod: 

Q  High  T*mperotvro  O  Fungut  Re»i»lon<o 
Q  Lew  Temperature  Q  Roin  ond  Sunthtrse 
Q  Temperoture  Sho<k  Q  Sortd  and  Outt 

Q  Humidity  Q  Immertion 

Q  Altitude  Q  Explosion  Proof 

□  Wolk-ln  Rooms  Q  Vopor  Tight 


Company. 


Street. 


Every  Dana  Coil  gets  special  treatmenc.  careful  inspection  and 
testing  in  all  vital  stages  of  production  because  every  Dano  Coil 
is  a  I' fry  Important  Coil — to  you  for  performance,  to  us  for 
reputation. 


•  Form  Wound 
o  Fopor  Section 

•  Aeototo  Bobbin 

•  Bokollto  Bobbin 

•  Cotton  Intorwoovo 
o  Coils  for  High 

Tomporoturo 

Applicatioiis 


THE  DANO  ELECTRIC  CO. 

MAIN  ST.,  WINSTED,  CONN 


ALSO. 

TIUNSrOKMfRS 
AAADt  TO  ORDER 
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SERIES  L-400 


pMd  INSTRUMENTS 


•  DC  VOITMITERS 

•  AMMETERS 

•  MILLIVOLT  METERS 

•  MilLIAMMETERS 


P<m&i  RHEOSTATS 


NEWS  OF  THE  INDUSTRY 

(continued  from  poge  150) 

I  not  have  range  voice  channels  on 
I  1-f,  m-f  or  vhf.  Eventually  all 
'  INSACS  will  transmit  on  122.2  me. 
Owing  to  equipment  shortages,  only 
about  ten  percent  are  now  so 
e(i  nipped. 


Industrial  Development  Engi¬ 
neering  Associates,  manufacturer 
of  the  Regency  booster,  recently 
built  a  new  factory  in  Lawrence, 
Indiana. 

(lENERAL  Controls  Co.,  manufac¬ 
turer  of  automatic  controls,  is  con¬ 
structing  a  24,000-sq-ft  addition  to 
its  engineering  building  in  Glen¬ 
dale,  Calif. 


Ampkrex  Electronic  Corp.,  Brook¬ 
lyn,  N.  Y.,  is  building  a  new  100,- 
000-.s(i-ft  plant  in  Hicksville,  L.  I., 
I  N.  Y.,  for  the  manufacture  of  ad- 
I  vanced  design  electron  tubes. 

i 

Raytheon  Mfxj.  Co.,  Newton, 
Mass.,  has  begun  construction  of  a 
new  plant  at  Quincy,  Mass.,  as  a 
further  expansion  of  its  receiving 
tube  division. 


New  RTMA  Standards 
Published 


Four  new  recommended  standards 
were  recently  issued  by  the  RTMA 
engineering  department  for  in¬ 
clusion  in  the  standards  handbook. 
They  should  be  filed  in  the  section 
indicated  by  the  number  prefixes. 
The  new  standards  are  as  follows : 

GEN-104 — Color  Marking  of 
Thermoplastic  Insulated  Hook-up 
Wire.  (Price  25  cents) 

TR-113-A — Metal  Encased  Fixed 
Paper  Dielectric  Capacitors  For 
D-C  Application.  (Price  65  cents) 
TR-115 — Symbols  and  Designa¬ 
tions  for  Single  Line  Diagrams  for 
Audio  Facilities.  (Price  60  cents) 
REC-115-A — Molded  Mica  Capac¬ 
itors.  (Price  50  cents) 

All  are  available  from  the  Radio- 
Television  Manufacturers  Associa¬ 
tion,  1317  F  St.,  NW,  Washington 
4.  DC. 


BUSINESS  NEWS 


Battelle  Institute,  Columbus, 
Ohio,  has  begun  construction  of  an 
80,000-sq-ft  building  for  research 
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YEARS  Of 
PRECISION 
ELECTRICAL 
EXPERIENCE 


PRECISION 


PIATUMS: 

3  w«n«  fiHlir 

•  S  123/000 

•  Mtewrwey  t» 

0.SH 

.  •  HiiM  AHTy  9p  f 

«  30Q»  r«t«fion 
•wacJniiiIcoI 

i  •  rwITcH 

.  •  •FO  Tf  101 

'  vAin  ^  I 

1 


To  moot  tho  incrootinf 
domond  for  smoll  coio* 
poet  procUion  potooti* 
omoters  for  mllitfify 
airborne  instrumontv* 
lion  ond  similor  oppil* 
cotions«  OeJUR  is  now 
producing  the  L*400 
series  potentiometers, 
built  to  rigid  mechoni* 
col  ond  electricol  re¬ 
quirements  of  JAN-R- 
19  specificatiens. 


built  to  lAN-A-lf  speciAortioM*  Other  models  from  to  S"  diometer. 


•  AC  RiCTITIER  TYPES 
(•oM'Centained). 


Precisioa  built  DoJUR  IVi** 
Instruments  for  oppHrotlem 
where  spoce  must  be  con¬ 
served  •  DeJUR  rugged 
cooetructien  •  Roth  models 
in  eti  ronges  end  seneMvI- 
ties  •  intemol  shunH  end 
multipliers  evollobte  for 
vorlous  rmiges  •  Complete 
mognetic  shielding  end 
methods  of  lighting  scele 
•  Approved  source  for  gov¬ 
ernment  services  meets  JAN 
specIRcoHens. 


Built  to  JAN-R-22  specificotions,  DeJUR  Rhooetots  dro 
evoiloble  in  25  or  50  wott  sites,  single  or  dirol  gojigod.  ^ 
Resistances  up  to  50,000  ^ 

ohms  in  Ihe  25  watt  site  ,  ..  ] 

ond  75,000  in  the  50  watt  HllSSSoA 


WINCHESTER  ELECTRONICS,  INCORPORATED 


1  HIGHVOLTAGt  •  MINIATURt  •  CONNECTOR  ■ 


^^i^inchesier  ^Electronics 

INCORPORATED 

GLENBROOK,  CONNECTICUT,  U.S.A. 


tSSlMIAlA 

or 

ILOiO 


IkDIO 

suyilihl 


■XSIC 

ULtVISlO* 


nitvisioK 

jlUVIClNC 


XxKloztJUx  iTTSlrumciU  i 


I'aleAt 


ViaOREEN 

POCKET 

DOSIMETERS 


Radio  •  Communication  •  Instruments  •  Photo  Flash 

MONOeiOC*  CONSTRUCTION— MELA-  LOCK  RING  and  LOCK  SRRII 
MINE  MOLDED  BODY  ~  TELESCOPING  occidental  disconnection  due  ti 
BABRIEIIS  to  reduce  creepoge,  provide  (moy  be  interchonged  oe  pU 
moximum  strength,  ossure  high  dielectric  ceptode-or  omitted), 
ond  ore  resistance  feleplione  or  write  (or  odd.l.or 

MELAMINE  HOOD  and  NYLON  NUT  tion  on  iSe  obore  or  other  co 
lor  coble  and  chossis  mounting  (moy  be  for  consultotion  on  your  specie 
opplied  to  either  plug  or  receptodel  problems. 


EVERY 

PURPOSE 


Aoxifiiwin 

Cwrrent 


LOOK  of  the  Victoreen  dosimeters 
that  have  served  the  medical  pro¬ 
fession  for  over  twenty-five  years. 
LOOK  at  the  Victoreen  dosimeters 
that  serve  Government  and  Atomic 
Energy  Industrial  Laboratories. 
LOOK  at  the  Victoreen  dosimeters 
in  "Olive  Drab"  and  in  “Navy  Groy." 

A  dosimeter  is  on  instrument  which 
measures  the  totol  accumulated  quantity 
(dosage)  of  X  or  gamma  radiation.  The 
reading  is  in  roentgens  regardless  of 
exposure  time.  Pocket  dosimeters,  some¬ 
times  colled  pocket  chambers,  ore 
either  direct  reading  or  indirect  reading. 
Direct  reading  pocket  chambers  hove  o 
built-in  optical  system  and  electrometer, 
which  permits  the  wearer  to  periodically 
observe  the  dosage  which  has  accumu¬ 
lated  since  the  chamber  wos  lost 
charged,  thus  enabling  him  to  retreat 
from  a  hozardous  area  when  the  dosage 
approaches  the  average  daily  toler¬ 
ance.  Indirect  reading  dosimeters  re¬ 
quire  a  Minometer  (charger-reader)  to 
observe  the  reading.  This  reading  is 
usually  checked  at  the  end  of  the  work¬ 
ing  day  by  a  competent  technician. 

Snl* 

362  lAdir«ct  0.2  r  AC  pr  b«low  d«iiy  Tol«f- 
QAC*  Rat* 

541  Dir*<t  0.2  r  AC  or  obev*  doUy  ToUr- 
onc*  Rot* 

547  Dir*cf  5.  r  Em*r9*«Ky 

541  Dir*ct  50.  r  Train*d  p*rMnft*l 

— Em*rg*ncy 

534  Oir*ct  5.  and 

50.  r  Civil  d*f*n$*.  *fc. 

506  Indiroct  100.  r  Untroinod  p*r»onib*l 

— Em*rg*ncy 

507  lndir*ct  200.  r  Untroinod  p*r»onn*l 

— Eiii*ro*ncv 

WrtM  for  Bufftrin  3012  B 


▼  illuttrotod 


NOW/  BECOME  EXPERT  AT 

Radio  -  Television 

^  /N  4  EASY  STEPS! 


Complotc  Self'Trolnino  Coyrse  In  RADIO  ond  TELEVISION 
Preporod  by  Fo'nout  ExptfH~Storts  From  Scrofeh.  Tokoa 
Yoy  BY  SIMPLE  LOGICAL  STEPS  From  Basic  Thoory  to 
Advonetd  Probloms  of  Ropoir,  Inttolloflon,  Color  TV,  otc. 


Sond  No  Monoy 

Sf*n  coupon  brlon  to  examlB*  thl* 
complete  four-volume  coume  FMKK 
for  10  davt:  then  while  vou  ttM>  it. 
•end  unall  monibly  Inttellineoti 
until  tbe  price  td  II9.0S  la  p*l«l 


0*«>«  C*wr**  I*  Oa* 

and  03  00  monthly 
wls*  t  wtll  twtum  I 


YV'ntt  tl  OS  tn  10  dayi 
tie. 95  la  paid.  OLh«i 
poatpald. 


Theso  4  books  con  help  you  qualify 
for  FCCs  New  FM,  TV  1st  Closs 
License  Test. 

ESSENTIALS  OF  RA.  BASIC  T  E  L  C  V  I  SI  0  N. 
010.  SOO  MIM.  433  Ulus.  H2  paSM,  415  illua. 

ELEUrNTS  OF  RADIO  TELEVISION  SERVIC- 
SERVICING.  475  patts.  IN6.  42S  MS««.  38S  llUi. 
375  Ulus. 


Nam* 


Poaltlon 
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Standard 

RADIO  INTERFERENCE 
and  FIELD  INTENSITY 

Measuring  Equipment 

Complete  Frequency  Coverage  *14kc  to  1000 me/ 


(continued) 


NEWS  OF  THE  INDUSTRY 


services  in  behalf  of  the  nation’s 
defense  effort. 


Aerovox  Corp.,  New  Bedford, 
Mass.,  recently  acquired  Wilkor 
Products  Inc.,  Cleveland,  Ohio,  as  a 
precision  resistor  subsidiary. 


Harmar  Co.,  Cincinnati,  Ohio,  com¬ 
ponent  manufacturers,  have  ac¬ 
quired  the  entire  surplus  inventory 
of  electronic  devices,  component 
parts  and  end  products  from  Heath 
Co.,  Benton  Harbor,  Mich. 


Radio  Corp.  of  America  recently 
opened  a  new  136,000-.sq-ft  plant  in 
Cincinnati,  Ohio,  for  the  manufac¬ 
ture  of  miniature  and  subminiature 
tubes. 


14kc  to  250kc 

Commercial  Equivalent  of 
AN/URM-6. 

Very  low  frequencies. 


Bill  Jack  Scientific  Instrument 
Co.  will  produce  electronically  con¬ 
trolled  aerial  cameras  and  elec¬ 
tronic  instruments  for  high-speed 
aircraft  in  initial  operations  at  its 
new  Anza  Village  plant  in  River¬ 
side,  Calif. 


150kc  to  25mc 

Commercial  Equivalent  of  AN/PRM-1. 
Self-contained  batteries.  A.C.  supply 
optional.  Includes  standard  broadcast 
tbond,  radio  range,  WWV,  and  common- 
^0tions  frequencies. 


Essex  Wire  Corp.  has  purchased  a 
200,000-.sq-ft  building  in  Birming¬ 
ham,  Alabama,  to  manufacture  an 
entire  line  of  bare  and  weather¬ 
proof  ACSR  strand  and  insulated 
wires. 


PoLARAi)  Electronics  Corp.,  Brook¬ 
lyn,  X.  Y.,  has  added  another  floor 
at  its  same  location,  increasing  its 
manufacturing  space  to  27,000 
sq  ft.  The  added  space  will  be  de¬ 
voted  to  production  of  military 
equipment. 


15mc  to  400mc 

Commercial  Equivalent  of 
TS-587/U. 

Frequency  range  includes 
FM  and  TV  Bands. 


PERSONNEL 

Marvin  Hobbs,  formerly  chief  of 
the  Munitions  Board  Office  of  Elec¬ 
tronics  Programs,  has  been  named 
advisor  to  the  chairman  of  the 
Munitions  Board.  In  this  capacity 
he  will  coordinate  all  pha.ses  of  the 
Department  of  Defense  planning  to 
meet  the  requirements  for  military 
electronics  production. 


375mc  to  lOOOmc  WIS 

Commercial  Equivalent  of 

Frequency  range  includes  Citizens 
Band  and  UHF  color  TV  Band. 

These  instruments  comply  with  test  equipiv 
such  radio  interference  specifications  as  JAI 
l6t4(SHIPS),  AN-I*24a,  AN-l-42,  AN-l-27aj:* 


Gordon  Groth,  for  the  past  two 
years  president  of  the  Electra  Mfg. 
Co.,  Kansas  City,  Mo.,  has  been  ap¬ 
pointed  executive  vice-president  of 
the  Erie  Resistor  Corp.,  Erie,  Pa. 


K.  R.  Patrick,  formerly  general 
manager  of  the  engineering  prod- 
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Alloy  of  Nickel, 
Copper  and  Cold 
. . .  our  exclusive 
development 


MICRO 


sales  have 
increased 

1700% 

in  3  years 


Since  1048.  sales  of  Micro  miniature  bearings  have 
multiplied  more  than  17  times  —  a  tribute  from  hun* 
dreds  of  top  flight  designers  and  engineers  to  America's 
first  and  only  /u//v  grount/  miniature  ball  bearings. 

Applications  involving  critical  weight,  size  and  fric* 
tion  are  best  entrusted  to  the  more  than  85  types  and 
sizes  of  Micro  bearings.  They  are  available  in  sizes  as 
small  as  ’  O.D.  and  with  tolerances  to  the  millionths- 
inch  precision  of  ABEC-7.  Yet.  they  actually  cost  less 
than  comparable  unground  bearings. 

Write  for  Ttchnicol  Bulltfin  No.  50 


SUPERIOR  FLOW 
CHARACTERISTICS 

MINIMUM 

"LEAKERS" 


New  Hompshtrt 


WESTERN 
GOLD  &  PLATINUM 
WORKS 

Smelters  •  Refiners  •  Manufacturers 
589  BRYANT  STREET 
SAN  FRANCISCO  7.  CALIF. 


\ 
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(continued) 


ucts  departmeiit,  RCA  Victor  Co., 
Ltd.,  has  been  elected  pre.sident  and 
managing  director  of  Canadian 
Aviation  Electronics,  Ltd.,  Mont¬ 
real,  Canada. 


Edward  U.  Condon,  formerly  di¬ 
rector  of  the  National  Bureau  of 
Standards,  has  been  made  director 
of  research  and  development  of 
Corning  Glass  Works,  Corning, 
N.  Y. 


ACCURACY 


Haraden  Pratt,  formerly  vice- 
president  of  the  American  Cable  & 
Radio  Corp.,  was  recently  appointed 
to  the  newly  created  post  of  tele¬ 
communications  adviser  to  Presi¬ 
dent  Truman. 


Henry  Fogel,  previously  associ¬ 
ated  with  Tele-Tone  Radio  Corp.  as 
chief  engineer  in  the  advanced  de¬ 
velopment  section,  was  recently  ap¬ 
pointed  chief  of  the  product  engi¬ 
neering  division  of  Radio  Receptor 
Co.,  Inc.,  Brooklyn,  N.  Y. 


Ideal  for  Analogue  Computers, 
Radar,  -Guided  Missiles,  Servo  Controls, 
Industrial  applications.  Laboratories,  etc. 


Dana  W.  Atchley,  Jr.,  formerly 
director  of  engineering  of  Tracer- 
lab,  Inc.,  Boston,  Mass.,  has  been 
appointed  coordinator  of  technical 
research  at  United  Paramount  The¬ 
atres,  Inc.,  New  York,  N.  Y. 


The  J-15  is  a  functionally  adjustable  potentiometer. 
It  will  produce  a  voltage  output  as  a  desired  func¬ 
tion  of  shaft  rotation. 

The  exclusive  features  of  the  J-15  and  all  other 
models  of  the  Vari-Function  Potentiometer  are 
unequalled  accuracy  and  futKtional  adjustability. 

Complex  voltage  functions  may  be  factory  set  or 
set  by  the  user  quickly  and  easily  to  an  accuracy 
of  .025%. 

The  J-15  is  especially  suited  for  linear  applications 
of  utmost  accuracy  because  it  can  be  adjusted  to 
compensate  for  inherent  winding  non-linearity  and 
external  loading  effects. 


EXCELLENT 
RESOLUTION 
AT  LOW 
RESISTANCE 
VALUES 


Louis  J.  Kleinklaus,  associated 
with  radio  station  WQXR  since 
1940,  was  recently  appointed  chief 
engineer  of  the  station.  At  the 
same  time  Athan  Cosmas  wa.^ 
named  engineer  in  charge  of 
WQXR’s  a-m  and  f-m  transmitters. 


GANGING 

POSSIBLE 


Solomon  Zimmerman,  until  re¬ 
cently  with  the  product  engineering 
division  of  Teletone  Radio  Corp., 
has  been  appointed  to  the  develop¬ 
ment  engineering  staff  of  JFD  Mfg. 
Co.  Inc.,  Brooklyn,  N.  Y. 


WrifG,  wif,  or  phono  us  if  you  hove  o  problem  of  non' 
fineor  compensotion  coMinp  for  od/ustobififx  or  extreme 
occuroc/.  Bulletins  ovoiloble  on  J-T5  ond  other  models. 


DOUBLE  SHAn 
EXTENSIONS 


Ej^ronic  and  Communication  Engineers  and  Manufacturers 


Ray  a.  Morris,  with  Industrial  De¬ 
velopment  Engineering  A.ssociates, 


202-208  TILLARY  ST.,  BROOKLYN  1,  NEW  YORK 
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IMMEDIATE  CAPACITY 
FOR  DEFENSE 
SUB-CONTRACTS 

snuuomiNiNo  k  cuttino 

Perlwt  tlraight  lengtha  to  12  ft. 
.OUlS  to  .123  diameter 
WIRE  FORMS 
.OU15  to  .080  diameter 

SMALL  METAL  STAMPINGS 

.0023  to  .033  thickneae 
.062  to  3  incbea  wide 


lycioBainf  In  Prodvcfien  of  Parts 
ferBactranicond  Ciith  eda  Roy  Tohos 

VVif#  for  tUuumttft  FaU^r 

S*nd  Biuepritu*  or  Sam^tfor  Emifimm 

ART  WIRE  &  STAMPING  CO. 

327  High  Str— t  Nawork  3,  N.  J. 


YOUR  SPECIFICATIONS  .  .  . 

round,  oval,  square,  rectangular,  any  size,  any 
ID  or  OI>,  any  length.  We  will  give  you  Pre¬ 
cision  Paper  Tubes  to  exactly  6t  yiHir  coil  (orm 
specilicatitms. 

YOU  CHOOSE  THE  MATERIAL  .  .  . 

hnest  dielectric  Kralt  Fish  Paper,  Cellulose 
Acetate  or  combinations.  We  will  supply 
whatever  material  or  combination  you  prefer 
for  your  Precision  Paper  Tubes. 

WE'LL  GIVE  YOU  FINER  COIL  FORMS! 
Spiral  winding  and  die-forming  under  heat  and 
pressure  assure  stronger,  lighter  coil  forms. 
Precision  Paper  Tubes  resist  moisture  better, 
tiM) — provide  better  heat  dissipation  and  insu¬ 
lation. 

LET  US  MAKE  UP  A  SAMPLE  FOR  YOU! 

Write  today,  giving  us  your  requirements,  for 
a  free  sample.  And  ask  for  our  new  Mandrel 
List  of  1,000  sizes. 


. . .  meet  your 
COIL  FORM 
REQUIREMENTS 


SPECIALISTS  IN 

ELECTRONIC  GEARS 


RELR'fS 


ENGINEERING  &  MFG  CO 
1*)4  WEST  14  "ST  NEW  YORK  II  NY 


tubfs. 


Wizardry  in  ] 
WIRE  FORMS 


-  stats  St  ! 

jmipeBf  TEUPHOHE  TYPEj 

RtLAySsss  \ 


Compact,  multiple  contact  with  vibration 
and  shock-proof  characteristics.  Designed 
to  meet  various  operating  requirements 
typical  of  Armed  Services  applications. 
Unique  pile-up  arrangement  reduces  wridth 
below  the  conventional  relay,  thereby  re¬ 
ducing  over-all  space  volume. 

Available  with  octal  ba.«e,  .sealed  or  un¬ 
sealed,  and  snap-on  dust  covers,  and 
also  hermetically  sealed  containers.  Also 
equipped  with  modified  type  AN  3106- 
20-27P  sealed  connector. 

W' rile  for  Bulletin  .\ITR-6 
Sales  Representatives  in  Principal  Cities 
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NEWS  or  THE  INDUSTRY  (continiwd) 

Indianapolis,  Ind.,  as  assistant  sales 
manager  since  December,  1950,  was 
recently  named  chief  engineer  of 
that  organization. 


Francis  J.  Burger,  assix-iated  with 
Emerson  Radio  &  Phonograph 
Corp.  for  the  past  18  years,  has 
been  appointed  chief  radio  engineer 
of  the  company. 


Gardiner  G.  Greene  has  been  ap¬ 
pointed  vice-president  in  charge  of 
the  Electronics  Division  of  The 
Gabriel  Co.,  Cleveland,  Ohio.  He 
was  formerly  president  of  Work¬ 
shop  Associates,  Needham,  Mass., 
one  of  Gabriel’s  divisions. 


are  needed  at 
world-famous 


G.  G.  Gr*«n«  C.  I.  Breitwieiar 


Excellent  positions  are  available  for  senior 
electronic  engineers  on  long  range  military 
and  civilian  programs. 

Challenging  and  interesting  work— with 
unique  advancement  opportunities  are  offered 
to  men  with  exceptional  electronic  abilities. 

^  Excellent  wages,  liberal 

-y  ^  health  and  life  insurance 
^  program.  Atiractii'e  homes 

apartments  within 
minutes  of  LINK  plant. 
Bonus  and  vacation  plan, 
company  cafeteria.  Cur- 
rently  on  48-hour  week. 


C.  J.  Breitwieser,  formerly  chief 
of  electronics  and  head  of  the  engi¬ 
neering  laboratories  at  Consoli¬ 
dated  Vultee  Aircraft  Corp.,  San 
Diego,  Calif.,  has  been  named  ex¬ 
ecutive  assistant  to  F.  R.  Hensel, 
vice-president  in  charge  of  engi¬ 
neering  at  P.  R.  Mallory  &  Co.,  Inc., 
Indianapolis,  Ind. 


E.  W.  Ritter,  manager  of  the  Elec¬ 
tronic  Tube  Division  of  Westing- 
house  Electric  Corp.,  Pittsburgh, 
Pa.,  has  been  named  a  vice-presi¬ 
dent  of  the  corporation. 


Otto  C.  Bixler,  previously  associ¬ 
ated  with  Airesearch  Mfg.  Co.  as 
an  electrical  development  engineer 
on  aircraft  and  guided  mi.ssile  ap¬ 
plications  of  special  electronic 
equipment,  has  been  appointed  di¬ 
rector  of  engineering  of  Magnecord 
Inc.,  Chicago,  Ill. 


Write  to; 

JAMES  F.  BAYLIS 
Personnel  Manager 


Richard  Hodgson,  president  of 
Chromatic  Television  Laboratories, 
Inc.,  and  director  of  television  de¬ 
velopment  for  Paramount  Pictures 
Corp.,  has  been  named  a  consultant 
to  Gen.  Hoyt  S.  V’andenberg,  Chief 
of  Staff,  U.  S.  Air  Forces,  on  re¬ 
search  and  development. 


Monofoefurers  of  lINK  TRAINERS  •  FLIGHT  SIMULATORS  •  GUNNERY  AND 
NAVIGATIONAL  TRAINERS  •  SERVO  MECHANISMS  •  SERVO  AMPLIFIERS  •  GRAPHIC 
RECORDERS  •  PRECISION  GEAR  BOXES  •  FRACTIONAL  H  P  WIDE  RANGE  VARIABLE  SPEED 
DRIVES  •  SPUR  GEAR  DIFFERENTIALS  •  FRICTION  AND  OVERDRIVE  CLUTCHES  •  INDEX  DIALS 
and  Special  Electrortic  Devices 
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RAWSON  METERS 


MULTIMETERS  Qnd  REGULAR  METERS 
AC  and  DC  typot,  high  accurocy, 
multipU  ronqM. 

2  microamp«r«t  to  1  omporo  DC. 

2  miUiomporos  to  3  omporos  AC. 
ELECTROSTATIC  VOLTMETERS 

Rondos  100-T.  to  3S,OOO  v.  AC  or  DC 
Rotistonco  oxcoods  million  raoqohrat. 
Can  moanuro  static  oloctricity. 

FLUXMETERS 

Laboratory  ond  production  rooaturo- 
monts  on  moqnots  and  moqnotic  cir¬ 
cuits.  Sinqlo  push  button  rotum-to- 
soro. 

ROTATING  COIL  GAUSSMETER 

Our  most  rocont  dsTolopmont  for 
moasurinq  moqnotic  Hold  strengths. 
MoOsuros  from  a  few  gausses  to 
120  kilogausses. 

Speciol  opporotus  built  to  order 
Write  for  details  ond  estimates 


RAWSON  ELECTRICAL 
INSTRUMENT  COMPANY 


1 1 1  Pettrr  St. 
CHICAGO 


CsmOHets.  Msss. 


TEFLON  MAGNET  WIRE 

FOR  HIGHEST  TEMPERATURE- APPLICATIONS 

Warren  Wire  Company  is  now  producing  in  quantity 
Teflon  insulated  Magnet  Wire. 

SIZEK— I  t  ihrwaKh  4.-1 
.SiMKie,  Heavy,  Triple  aad 
Qaadraple  thlekaeHii, 

We  invite  inquiries  where  requirements  call  for: 

MBiall  SPACE  FACTOK 

HI4;HE.ST  ABR.tSIO.X  KKSIST.SA'CE 

FI.E\IBII.IT¥  .\A'B  ADHEBEA'CE 
DIELECTBIC  STRE.-NtiTH 
RESISTAA'CE  TO  CHE.HICALS 

and  it  will  withstand  temperatures  of  250  centigrade. 

WARREN  WIRE  COMPANY, 

tOWNAL  VERMONT 


.AigiiaL"— 

QUALITY 

OSCILLATOR 

BIE 


MODEL  M-l 
IS  YOUR  ANSWER 

The  unique  SIE  oscil¬ 
lator  circuit  which  has 
no  lower  limit  to  its 
possible  frequency  of 
oscillation  is  responsible 
for  the  excellent  low 
frequency  performance 
of  the  Model  M-2  and 
other  SIE  oscillators. 
Write  today  for  complete 
specifications. 

SOUTHWESTERN 
INDUSTRIAL 
ELECTRONICS  CO. 

2131  Pou  Oak  Id.  Hauilofi  It,  Tmot 
434  SavMtk  Ava.  Co«t— Colgory. 

Alborta.  Canada 


I 


I 


r  Custom-Built 

ELECTRICAL  TEST 
and 

CONTROL  PANELS; 

DISTRIBUTION 
k  SYSTEMS 


For  over  25  years. 

Standard  has  specialized 
in  engineering,  designing 
and  producing  custom- 
built  electrical  test  and 
control  panels  and  distri¬ 
bution  systems.  The  broad 
use  of  this  equipment  by 
leaders  in  many  types  of 
industries  and  in  numer¬ 
ous  armed  services  and 
other  government  installations  is  a  tribute  to  its  metic¬ 
ulous  accuracy  and  inherent  dependability. 

We  solicit  the  inquiries  of  prospective  users  of  this 
type  of  equipment.  Our  corps  of  skilled  engineering 
consultants  is  ready  to  discuss  your  needs  and  —  with¬ 
out  obligation  —  make  suggestions  and  recommenda¬ 
tions  regarding  new  installations  or  the  conversion  of 
existing  facilities. 

THE 


A  Stoadord  Uav.l- 

a.ai.nl  U  Ih.  Mcliray 
PiaW****  Analysor  (roar 
viow)  whick  alactraakaMy 
cr««ta«  vitoal  onoloaiM  ta 
actual  frklioa  huo^lotMt 


ins1?niinni  Standard  Electric  Time  Ca. 


I 
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An  #UI  Hivnril*  In  thn  linn  nf  nxclntlvn 
Mllinn  **On»lgnnd  for  AppUcoMnn”  pmdncH. 
Cnmbinntinn  high  voftogn  forminnl  ond 
#irv  bn*fcinf.  Tnpnmd  contact  ^n  flH  ftcmly 
into  conicol  tocfcol  providing  targo  oroo, 
taw  rotUtanco  connocttan.  fin  is  swivol 
moontod  in  cop  to  provont  twisting  of  taod 
wiro.  Cosy  to  oso.  V«"  o^.  inswtattan  high 
voltago  coWo  fits  Into  oponing  in  cop.  ftorod 
condwctar  possos  thro  pin  for  oosy  soldoring 
ta  pro-Mnnod  tip  of  contact  plwg. 

• 

Standord  37001  ovoHobta  In  oMfior  block  or 
rod  bokollto.  No.  37S01  is  low  loss  mko 
fUlod  yollow  bokolHo  for  R.f.  oppikottans. 


JAMES  MILLEN 
MFG.  CO.,  INC. 

MAIN  OMICE  AND  EACTOrY 

MALDEN 

MASSACHUSETTS 


STAVER 


EASTERN  AIR  DEVICES 


PrecUion  Apparatut 


CENTIMETER 

RANGE 


*  Thcsf  inCrumrnt-  enable  tipertrnm  an- 

al>^i^  uf  -u  rluae  in  frequency 

@■1^  tliai  ihfir  curreaponding  indications 

would  normalls  mask  one  another. 

\v  FIATUmS — i-ominmoHily  t'srisbtt  rtiotuiwn* 

\  *  ComtinmoMih  t  aruthtt  tcammimg  uidtk  • 

.  Lomg  ptfiiutmct  c^hode-ray  tmke  ...  5" 

M  Sctetn  •  ImUmity  grid  moduiMsom  for  pmtst 

A  amslysii  Symbtomoms  4md  mom-tynihromomt 

Ey  /■  Imfl  1 1  ■  ittmnimg  Varuthlt  nanming  rates  •  tJnear 

^^IWII^I  *md  lot  amplktide  scales. 

■  I.et  a  Panoramic  specialise  jdvis*  >«iu  on  vour 

OOUCTS,  1MC.J  *  ,nd.v.dual  problems. 

Wrlt«  for  folly  dcfollod  bollotin. 

10  SOUTH  SECOND  AVENUE,  MOUNT  VERNON,  N.  Y. 


•VIODKL  433.  .20  to  75  Centimeters 
MODEL  501 ...  4  to  20  Centimeters 
MODEL  402A  .  2  to  10  Centimeters 
MODEL  402B 


2  to  10  (Centimeters 
(Reaction  Type) 


MOOEl  N2( 


•  Originally  designed  and  manufactured  to  operate  into 
'  EAD  synchronous  motors  in  precision  test  equipment. 
Will  meet  all  military  specifications — high  and  low 
_ _ i  ambient  temperature,  humidity,  altitude,  dust,  tropicali- 

1>  ration,  vibration  aud  corrosion. 

j  SPECIFICATIONS 

-  '  Output  7  volts  and  30  cycles,  at  1800  RPM.  Extremely 

-  —1,  -  low  harmonic  distortion,  continuous  duty,  ball  bearings. 

This  alternator  may  be  modified  to  meet  your  individual  requirements 
in  1,  2  or  3  phase  for  wide  voltage  ranges  at  required  frequencies. 


SIS  DEAN  STRHT 
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NEW  BOOKS 


(continutd) 


H.L.  DALIS/ 

Your  Efficient  and  Dependable 
Source  of  Supply  for  all  types  of 
Electronic  Components  &  Equipment 


et  olhtr  L,  INC. 

•  purclios*  " 

or. doing-  ^jiajesale  Distributors  Since  1925 
r«  tor  lato»t  " 

ii  Cofoiog  jyj  Varick  Street,  New  York  14.  N.  Y. 

your  coin* 

"  ' ALaonauin  5-3000 


because. 


•• 


There  is  no  order  too  large  and  none  too  small . . . 
Wo  carry  one  of  the  largest  stocks  in  the  country. 

A  staff  of  20  experienced  salesmen  to  answer 
your  call . . .  these  men  are  fully  acquainted  with 
your  needs  and  problems. 

All  orders  are  shipped  same  day  as  received  . . 
deliveries  made  everywhere. 

We  are  as  near  to  you  as  your  telephone  . . ,  just 
call  Algonquin  5-3000,  tell  us  what  you  want, 
and  we'll  deliver. 

Our  factory  contacts,  built  up  through  more  than  a 
quarter-century  in  the  industry,  are  at  your 
service. 


Ouf  wuukly  solus  slofV  mout- 
ing  being  addressed  by  Mr. 
F.  E.  Anderson,  RAYTHEON'S 
Distributor  Soles  Manager. 


The  DAIIS  trucks  lined  jp  for 
doily  loading  ot  our  shipping 
platform. 


conditions,  the  refractive  index  of 
the  atmosphere  above  the  earth  de¬ 
creases  in  such  a  way  as  to  result 
in  a  radio  horizon  that  is  somewhat 
greater  than  the  optical  horizon. 

However,  under  certain  meteorol¬ 
ogical  conditions,  a  temperature  in¬ 
version  can  exist  in  a  layer  of  at-  .  , 

mosphere  and  cause  the  refractive  z 

index  to  vary  with  height  in  such  j 

a  way  as  to  produce  ducts.  Radia-  | 

tion  of  sufficiently  high  frequency  *  '  I 

can  be  trapped  in  these  ducts  and  , 

guided  around  the  surface  of  the 
earth  in  a  fashion  analogous  to  that 
of  a  waveguide.  Under  these  con¬ 
ditions,  propagation  can  occur  over 
distances  that  are  many  times  as 
great  as  the  distance  to  the  radio 
horizon. 

The  first  half  of  the  volume  is 
concerned  with  phenomena  of  this 
nature.  After  a  brief  introductory 
chapter,  the  theory  of  the  horizont¬ 
ally  stratified  atmosphere  is  treated 
in  great  detail,  using  the  methods 
of  geometrical  optics  and  of  physi¬ 
cal  optics.  There  is  an  extensive 
theoretical  discussion  of  the  various 
shapes  of  modified  index  profiles. 

The  case  of  propagation  under  con¬ 
ditions  of  standard  refraction  is 
thoroughly  treated  and  expressions 
are  given  for  computing  the  field 
strength  as  a  function  of  the  vari¬ 
ous  parameters  involved.  A  number 
of  graphs  to  simplify  the  computa¬ 
tions  are  included  as  part  of  the 
text.  These  graphs  are  supple¬ 
mented  by  some  additional  graphs 
in  an  envelope  at  the  back  of  the 
book.  These  graphs  are  large 
enough  to  be  read  with  reasonable 
accuracy. 

The  case  of  nonstandard  refrac¬ 
tion  is  given  a  brief  numerical  dis¬ 
cussion.  Some  curves  have  been  in¬ 
cluded  to  orient  the  reader  to  the 
magnitudes  involved. 

The  theoretical  chapter  is  fol¬ 
lowed  by  one  on  the  meteorology  of 
refraction.  This  chapter  is  essen-  * 

tially  a  self-contained  treatment  of 
those  parts  of  meteorology  which 
are  pertinent  to  the  propagation  of 
short  radio  waves.  Many  soundings  .• 

are  displayed  to  illustrate  the  con¬ 
ditions  that  can  be  encountered. 

Chapter  4  summarizes  the  experi¬ 
ments  on  transmission  phenomena 
and  their  correlation  with  metero- 
logical  conditions.  Chapter  5  con- 
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MEASURE  ALL 


it  riUTTER 

★  wow 

★  omfT 


Amplifier  corp.  of  America 

39S  mOAOWAT  •  NEW  YONA  13  N.  T. 


we  can  supply  for  immediate  ship 
ment.  any  frequency,  any  tolerance,  any  quantity, 
to  your  specific  needs  Manufactured  to  meet  all 
commercial  and  military  specifications  Send  us 
detailed  description  and  quantity  for  prices 


MICHAEL  STAHL.  Inc 


2 1  5  Fulton  Street 


GET  AROUND 


New,  Sensitive 

FLUTTER  METER 


^  First  Aid  for  th*  sound  onginoor  ^  tho  ACA 
t  Fluttor  M»tofl  Accuroto,  sonsitiv*  inttrumont 

\  dosignod  for  ropid  visuol  indicotion  of  flutlor, 
wow,  and  drift  contont  of  discs  (oil  spoods), 
^  sound  film  mochonisms.  film  rocordors,  ond 
mognotic  wiro  and  top*  rocordors. 

X  Throo  distinct  ond  simultonoous  roodings 
^  may  bo  mode  of  fluttor,  wow.  and  drift. 
^  Largo,  sonsitivo  4"  motor  hos  throo  scolos: 
^  0.3%,  1.0%,  and  3.0%,  calibrotod  for  fluttor, 

wow,  ond  drift  roadings.  Accurocy  within  2% 
of  full  scolo  voliro,  indopondont  of  wavo>form, 
^  omplitudo  variation,  hum,  notso,  otc. 

^  Fluttor  Motor  complios  with  tontotivo 
standords  sot  by  Socioty  of  Motion  ficturo 
Enginoors.  Rocommondod  for  Khools,  lobs, 
broodcost  stations,  rocording  oquipmont 
monufocturors,  ond  studios. 

WRITE  FOR  COMPLETE  DESCRePTiON: 


^  you'll  see  them  on 

GENERAL  ELECTRIC 

IM-PM  FOCUS  COILS 
.  .  .  and  wherever  specifications  call 
for  fastenings  that  are  rustproof  • 
corrosion- resistant  •  easy  to  assemble 
and  disassemble  *  extra  easy  to  serv¬ 
ice  •  durable,  dependable,  attractive. 
Available  in  all  popular  thread  sizes 
nod  commercial  finishes.  Also  specials 
made  to  order. 


World's  largest  producer  of  die  east  Wing  Nuts 
too  Willow  Avo.,  Now  York  S4  •  MOtt  Hovon  *-247* 


This  Is  Your  Invitation  To  The  Third  Annual 


AUDIO  FAIR 


Advertising  men  agree— to  do  a  complete 
advertising  job  you  need  the  double  effect 
of  both  Display  Advertising  and  Direct 
Mail 

Display  Advertising  keeps  your  name 
before  the  public  and  builds  prestige. 

Direct  Mail  supplements  your  Display 
Advertising.  It  pin  points  your  message 
right  to  the  eieeutive  you  want  to  reach 
—the  person  who  buys  or  influences  the 
purchases. 

In  view  of  present  day  difficulties  in 
maintaining  your  own  mailing  lists,  our 
efficient  personalized  service  is  particularly 
important  in  securing  the  comprehensive 
market  coverage  you  need  and  want. 

Ask  for  more  detailed  information  to* 
day.  You’ll  be  surprised  at  the  low  over¬ 
all  cost  and  the  tested  effectiveness  of 
thse  hand-picked  selections. 


Featuring  Audio  on  the  Contemporary  Scene 

HOTEL  NEW  YORKER,  NEW  YORK  CITY,  NOVEMBER  I,  2,  3 


The  third  presentation  ander 
one  roof  of  on  industry-wide 
disploy  of  oudio  equtpment, 
compoments  ond  occessories, 
REGISTRATION  FREE' 


The  event  of  utmost  importonce  to 
Broadcast  Engineers,  Military  ond  Gov¬ 
ernment  Agencies.  Recordists,  Sound- 
on-Film  Men,  Public  Address  Men, 
Audio  Hobbyists,  ond  Distributors  ond 
Deolers. 


Sponsored  by  the  AUDIO  ENGINEERING  SOCIETY 

Annual  Banquet,  Thursday  [rening,  Norember  1st 


- - 

McGRAW-HILL 

0IR(CT  MAIL  LIST  SINVICt 


McGraw-Hill  Publishing  Co.,  Inc. 

330  W,lt  43iHi  St.,  N,w  Torli  It.  N.  Y. 
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HF  THecuitnemCKt 

•JfMd  67  TERMALINE 
DIRECT-READING  R-F  WATTMETER 


Triple  Renge  0-25  wan$ 

0-100  " 

0-500  ” 

Type  N  Input  Connector 

(Adaptor  tor  Pl-259  lupplitd) 

•  Model  67  is  the  same  c>pe  absorption 
instrument  as  the  well-known  AN-ME- 
11/U  (our  Model  611)  R-F  Wattmeter 
Specihcally  desipned  for  fixed  station  trans¬ 
mitters  to  300  watts  output,  it  may  be  used 
nicely  on  low  range  for  mobile  gear.  Pro¬ 
vided  with  an  aluminum  cased,  shock- 
mounted  meter.  Model  67  is  as  simple  to 
use  as  a  DC  voltmeter.  Now  in  general  use 
throughout  the  industry  .  termaLINE  Watt¬ 
meters  may  be  depended  upon  for  fast, 
accurate  and  repeatable  power  readings 


NON-RADIATING 

. . .  Accuracy  —  5% 

RUGGED  CONSTRUCTION 

. .  .Size— 17*x9"x6" 
Wght.—  30  pounds 


THESE  MOST  VERSATILE  HAND  SWITCHES 
solve  complex  switching  problems! 

^  LiSVR  SWITCHCS  Available  in  three  frame 

|l  sizes:  small,  medium  and  heavv-duly.  Highest 

W  quality,  built  for  unusually  long  life  and  great 

dependability.  Various  confac/ as,semblics  pro- 
vide  for  relatively  unlimited  circuit  control. 
I'  Many  variations  ptissible  with  respect  to 

(  I  iBraf  detent  opc-ration,  including  combinations  of 

I  nlTII  liK-k,  non-l<H-k,  and  no-throw  positions.  Spe- 

dUUlA  cial  cnntnil  materials  and  ratings  to.  vour 
I  sixsifications. 

qRR-IP  write  for  buhetin  ls-iooe 


PUSH  BUTTON  SWITCHES  Heavy-duty  switches 
hir  faultless  jx-rformance  in  applications 
where  de[xndaliility  and  long  life  are  of  the 
utmost  imfxirtance.  basic  unit  consists  of  a 
standard  Irame  on  which  is  mounted  any 
numix-r  of  push  button  units  from  two  to  a 
mavimum  of  twelve.  Available  in  accumula¬ 
tive  liK'k,  no  two  interlock,  1<k  k  release,  and 
non-l<K'k  typi'S.  For  multiple  control  applica¬ 
tions,  intereoiipled  assemblies  with  lucking  and 
non-lix  klng  positions  can  lx- supplied.  Where 
space  Ixhind  panel  is  limited,  a  standard 
switch  with  contacts  mounted  at  right  angles 
ran  lx‘  provided. 

WRITE  FOR  BUllETIN  FB-SOOE 


SPECIAL  SWITCHES  Our  Engineering  I.X-partment  will  be  glad  to 
supply  information  on  special  Lever  and  Push  Button  Switches, 
and  the  use  of  various  contact  arrangements  for  other  than 
manual  actuation.  ADDRESS  DEPARTMENT  E 


NEW  BOOKS  (CMtIawd) 

aiders  the  effect  of  reflections  from 
the  earth’s  surface  in  somewhat 
greater  detail  and,  among  other 
things,  discusses  surface  roughness 
and  errors  in  radar  height  measure¬ 
ments. 

The  latter  part  of  the  book  will 
prove  of  great  interest  to  the  radar 
systems  engineer.  Chapter  6  dis¬ 
cusses  the  echoing  area  of  ships 
and  aircraft  as  well  as  scattering 
from  idealized  surfaces.  The  prop¬ 
erties  of  sea  return  and  of  ground 
clutter  are  considered  at  length.  As 
in  the  rest  of  the  book  extensive  ex¬ 
perimental  data  have  been  included 
along  with  the  theory. 

Chapter  7  discusses  meterological 
echoes  and  will  be  of  interest  to 
anyone  who  has  observed  a  radar 
scope  during  rain  or  storm.  The 
eighth  chapter  treats  atmospheric 
attenuation  by  oxygen,  water  vapor 
and  rain. 

Although  the  phenomena  of  dif¬ 
fraction  behind  hills  and  trees  have 
been  omitted,  on  the  whole  the  book 
under  review  covers  its  field 
in  a  comprehensive  fashion.  The 
autk  ^ritative  manner  in  which  the 
problems  of  propagation  above  100 
me  are  treated  will  make  this  book 
the  standard  reference  on  the  sub¬ 
ject  for  some  time  to  come. — Henry 
Jasik,  Airborne  Instruments  Lab¬ 
oratory,  Mineola,  New  York. 


Basic  Electrical 
I  Measurements 

.  By  Melville  B.  Stout,  Professor  of 
I  Electrical  Engineering,  University  of 
\  Michigan.  Prentice-Hall,  Inc.,  New 
York,  1950,  604  pages,  $7.75. 

I  In  his  preface  to  this  book,  the 
author  admits  that  selection  of  ma- 
'  terial  for  a  book  on  electrical  meas- 
;  urements  is  a  difficult  task  at  best. 

I  It  is  the  type  of  subject  that  can  be 
broken  down  into  minute  segments, 
any  one  of  which  could  easily  con- 
;  stitute  the  subject  for  a  complete 
I  book. 

In  general,  the  compromise 
i  adopted  by  Stout  is  excellent.  The 
,  book  is  intended  as  a  text  for  un- 
I  dergraduate  courses  in  measure- 
i  ments,  and  as  such  it  should 
serve  admirably.  Carefully-planned 
thought-provoking  problems  are 
provided  at  the  end  of  each  chapter. 

The  measurements  field  might  be 
called  unique  in  that  it  depends  to 
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•  PertabI* 

•  Compact  (6  3/ 4“ 

X  9  13/16"  X  13  3/4") 

•  Light  woight  (33  Ibi.) 

•  Easy  loading 

•  3  to  13  chonnoli 

o  Many  olhor  foaturot 
lound  aniy  in 
much  largor  rocordors 


HEAVY 

Work! 


Switch  initantly  from  light  to  heavy 
work — or  vice  versa — with  the  250- 
watt  Weller  Soldering  Gun.  Con¬ 
trolled  dual  heal  makes  the  Weller 
Cun  the  only  soldering  tool  yon 
need  for  all  types  of  work.  5-seeond 
healing  saves  lime  and  current  on 
every  job,  loo.  Your  Weller  Cun 
pays  for  itself  in  a  few  months! 


dependable  instruments 


13-channol 


•  The  Heitand  500,  because 
extremely  small  and  light 

weight,  is  widely  used  in  aircraft  and  guided  missile  testing  and  by  industrial 
and  general  research  laboratories.  The  use  of  highly  sensitive  Heiland  galva¬ 
nometers  permits  the  measurement  of  strains  without  the  use  of  amplifiers. 
For  further  information  write 

HEIUND  RESEARCH  CORPORATION  Denver,  Colorado,  USA 


2S0-Watt  WELLER 

>>  S0I1XRIN6GUN 


WI«E  FORMING 
SPECIALISTS 


these  exclusive 
feotures 


Precision  Parts  to  meet  your 
Production  and  Engineering  needs. 
From  .002"  dia.  to  .125"  dia.  Radio 
tube  parte — Stampings — Drawings 
Modem  facilities,  high-production 
equipment. 

Metal  Crystal  Holder  Parts 
Send  sketch  or  print  for  quotation. 

PIX  MANUFAaURING  CO.,  Inc. 
24  Bedford  St.,  Newark  3,  N.  J. 


•  TRIOOER-SWITCH  CONTROL  g 
Covami  Iwat  and  tovai  power  bocauM  tto  noad  m 
wipive  gun  batwMn  jobv  H,at  goat  off  whan  you 
ralaota  triggor. 

•  5-SECOND  HEATINO — No  woiting,  no  wottad 
currant.  Sovot  hours  and  dollart  aoch  month, 
a  SOLDERLITE.— SpoHightt  tha  work,  latt  you  too 
whol  you'ra  doing  at  oil  tlmot,  avon  ki  dork  comorv 
a  lONOER  REACH — latt  you  gat  at  ony  job  with 
aota.  Slidot  batwoon  wiring,  into  tha  tightott  tpott. 

•  STREAMLINED — Compact  and  comfortobla  to 
hold.  Pittol-balancad  for  latt  prodtion  toldorlng. 
a  WELLERTIP — Rigid  ortd  cMtot-thopad  with  more 
orao  for  fottor  hoot  trontfor.  Ovor/undor  tormi- 
nob  broca  tip,  give  grootor  vWbiiity. 

a  DUAL  HEAT — Singla  hoot  300  wottt,  dual 
hoot  300/350  wotttj  1 30  voitt,  60  cydot. 

Em  Um  an-MOMS  Islsr  SsMstM  Em  tsMr 
It  im  EirtitMir-M  mRi  lir  MEstb  Elistt 

SOIDERINO  OUIDE— Cot  your  now  copy 
of  SOLDERING  TIPS — ravitad,  up-to-dota 
and  fulty  illuttrotad  30-paga  booklat  of 
procticol  toldaring  tuggottiont.  Prko  10c 
at  your  dittributor,  or  order  direct. 


LittiB  thoucht-of  facts  about  eapaeltors 

Tbe  abort  llaa  broddowa  voltage  el  a  welLmada  DX. 
eapadler  Is  oel  loae  tbaa  5  to  •  llaua  the  oelaal  werkiaa 
voMaga  at  SO* — 

B  =  5  X  a  ala 

B  =  BroakdewB  vetloga 

a  =  Bated  d-e.  weeklag  voltog s 

mDUSTBlAL  CAPAOTOBB  are  uavarytagtr  hoM  to  tUe 
ietanla. 

Doolgasd  ter  aoxtaam  eafstr  oad  the  emallaat  pemltile 
veluM,  OnXTSTBUU.  CAPACITOBB  are  tha  asst  wldolr 
tao4  eapocilei  la  ladnaMal  appUeottsaa. 

WMITM  rooAr  poa  obtajud  cataioo 


WELLER 

**  ELECTRIC  CORP. 
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ENGINEERS 


If  You’re  Interested 
in  Yourself— We’re 
Interested  in  YOU! 

You  may  think  this  an  unusual  anitude  for 
an  employer  to  take,  but  the  faa  is,  “self- 
interest”  is  often  overlooked  and  even  con¬ 
sidered  undesirable  by  some  employers. 

But  here  at  Honeywell,  we  believe  self- 
interest  is  healthy  for  our  employees  and  for 
this  company.  And  we  back  up  our  belief 
not  only  with  money,  security  and  the  usual 
“fringe  benefits,”  but  also  by  giving  people 
satisfying,  challenging  work  and  opportunity 
for  advancement  NOW  —  not  tomorrow  or 
next  year. 

Consider  the  self-interested  engineer.  He 
wants  always  to  use  the  latest  in  electronic 
and  engineering  techniques.  He  wants  to 
work  at  his  full  creative  capacity.  He  wants 
to  show  more  than  just  a  fraaion  of  his 
actual  potential.  Because  he  knows  that  in 
this  kind  of  position  lies  bis  best  opportu¬ 
nity  to  further  his  career. 

So— here  at  Honeywell— we  take  great  care 
to  put  a  self-interested  engineer  in  his  proper 
field -research,  development  or  design.  We 
let  him  loose  in  basic  research.  Or  we  give 
him  meaty  problems  in  electronics  and 
electro-mechanical  devices.  We  let  him  tear 
into  gyro,  servo-mechanism,  relay,  heat  trans¬ 
fer,  electrical  contact  phenomena  or  aero- 
elasticity.  In  other  words  — we  give  him  the 
work  he  wants  and  needs  to  do. 

Yes,  Honeywell  goes  for  self-interested 
engineers.  We  want  them  when  we  find 
them  and  we  keep  them  when  we  get  them. 

If  this  kind  of  thinking  appeals  to  you, 
the  chances  are  you’ll  be  mighty  valuable 
to  yourself  and  to  us  by  working  at 
Honeywell.  W'hy  not  start  right  now  to 
do  something  about  it.’  Depending  on 
the  location  you  prefer,  write  to  H.  D. 
Elverum,  Personnel  Department  EL-2, 
Minneapolis  8,  Minn,  or  W.  Reitennan, 
Personnel  Department  EL-2,  Philadelphia 
44,  Pa.,  giving  your  qualifications  and 
experience.  Your  letter  will  be  held  in 
the  strictest  confidence,  of  course. 

Hdne^^ell 


NtW  BOOKS  (coBtiniiwl) 

a  very  great  extent  on  commercial 
instruments  which,  because  of  the 
very  nicety  that  makes  them  desir-  | 
able  or  necessary,  are  quite  ex¬ 
pensive.  This  book  reduces  some¬ 
what  the  need  for  working  models 
by  including  photographs  of  all  the 
standard  pieces  of  equipment  that 
comprise  the  widely-used  old  stand¬ 
bys  in  the  measurements  business. 

An  attempt  has  been  made  by  the  ' 
author  to  make  his  subject  inter-  i 
esting— in  the  sense  that  a  novel  j 
is  interesting.  The  reviewer  would  ' 
hesitate  to  comment  on  the  success  j 
or  failure  of  this  attempt,  but  the  ' 
author  deserves  a  medal  for  such  a 
courageous  effort.  The  material 
is  presented  in  logical  order,  pro¬ 
gressing  smoothly  from  the  devel¬ 
opment  of  units,  through  descrip¬ 
tions  of  experimental  procedures 
and  errors,  to  first  basic  measure¬ 
ments  and  thence  to  automatic 
bridges,  high-frequency  measure¬ 
ments,  magnetic  measurements  and  ^ 
a  discussion  of  electrical  indicating 
instruments  in  general. — J.D.F. 


PHASE  ANGLE 
PROBLEMS? 


Acme  is  producin9  filters  with  less  thon 
5  totol  phose  shift  voriotion  over  o 
temperoture  ronge  of  — 55  to  +•5  C. 
These  filters  solved  a  problem  in  a  com¬ 
puter  system  ond  also  effected  o  sub. 
stontiol  reduction  in  size  and  weight. 
They  exemplify  the  exceedingly  close 
phose  shift  tolerances  Acme  can  hold 
when  required.  Voriotion  between  in- 
dividuol  filters  can  be  held  to  less  than 
one  degree. 

Do  you  hove  a  phose  angle  problem 
that  moy  be  solved  with  on  Acme  filter? 


300  No.  loke  Ave.,  Potodena  4,  Cetif. 
formerly  Acme  Mefol  Die,  fnc. 

Wm  Tiltirs*  Dttoy  Lines  •  MafeetK  Am|lificrs  «  SfKiil  Trees* 
leriNrs  t  CHekes  •  Ttritiei.  Ueivtrul  I  Sebeeitf  Wived  ledeciirs 


THUMBNAIL  REVIEWS 


.MUSICAL.  ACOUSTICS.  By  Charles  A.  j 
Oulver.  The  Blakiston  Co.,  Philadelphia. 
Third  Edition,  1951,  215  pa^cs.  14.25. 
Presentation  of  elementary  lawn  of  acou.s- 
tics  applying  to  production  and  transmis¬ 
sion  of  musical  sounds,  intended  primarily 
as  a  college  text  for  a  course  dealing 
with  physical  basis  of  music.  The  tirst 
nine  chapters  cover  the  physics  of  music: 
Nature  and  Transmission  of  Sound;  In¬ 
terference  ;  Hearing  ;  Resonance  ;  Pitch  ; 
Quality;  Musical  Intervals  and  Temx>era- 
ment ;  Consonance  and  Dissonance ;  Mu¬ 
sical  Strings.  Four  chapters  deal  with  the 
basic  types  of  instruments:  Stringed  In¬ 
struments;  Vibrating  .\ir  Columns;  Wind 
Instruments ;  Vibrating  Rods  and  Plates. 
Three  final  chapters  cover :  Acoustics  of  ' 
Rooms  ;  Electronic  Musical  Instruments  ; 
Recording  and  Reproduction  of  Music. 


CAS  DISCHARGE  DAMPS.  By  J.  Punke 
and  P.  J.  Oranje  of  the  Ke.search  Dabora- 
tories  of  the  Philips  Industry.  N.  V. 
Philips’  Gloellampentabrieken.  I^ndhoven, 
Netherlands,  1951,  available  from  Elsevier 
Pub.  Co.,  250  Fifth  Ave.,  New  York,  270 
pages,  »4  .50.  Survey  of  basic  types  of 
discharge  lamps,  with  charucteristics, 
principles,  advantages  and  disadvantages 
of  each.  Major  types  covered,  each  with 
a  separate  chapter,  are:  sodium  lamps; 
high-pressure  mercury  vapor  lamps  with 
natural  cooling;  high-pres.sure  mercury 
lamps  with  forced  cooling ;  low-pressure 
tubular  fluorescent  lamps ;  gas  discharge 
lamps  for  luminous  advertising ;  strobo¬ 
scopic  lamps  and  flash  tubes.  Deals  pri¬ 
marily  with  Philips  products,  though  the 
text  includes  references  to  developments 
in  other  countries. 


THE  RADIO  AMATEURS  DICENSE 
MANUAL.  Amateur  Radio  Relay  League, 
West  Hartford.  Conn.,  27th  edition.  1951. 
96  pages,  $.50.  Guide  to  preparing  for 
FCC  amateur  license  examinations.  In¬ 
cluding  details  of  the  six  classes  of  ama¬ 
teur  license,  scope  of  examinations,  sample 
questions  with  answers  and  map  of  U.  S. 

I  call  areas. 


■  THIS  FEATHERWEIGHT  WILL  > 


THE  NEW 


HEXACON 

mm 

•—MODEL  30H« 


Weight— S'/j  Ounces  •  Watts—  * 
40  or  60  *  Tip  Dia. — Both  and  y,"  Tips  J 

Furnished  with  Foch  Iron  •  Brice—  *5*®  ■ 


So  li&ht  itt  weight  ts  hardly  noticeable.  Out-  | 
perform*  any  iron  of  equal  sue.  Hatchet  de-  « 
•ign  make*  it  more  comfortable  and  practical  * 
to  use  than  a  pencil  iron.  No  transformer  re-  I 
quired.  Write  for  complete  catalog. 


HEXACON  ELECTRIC  CO. 

130  WEST  ClAY  AVE..  ROSEllE  PAEK.  N.  J 
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request. 


4  watts  •  100  to 


Developed  for  use  as  potential 
dividers  in  hi|:h  voltage  electro¬ 
static  generators,  S.S.White  80X 
Resistors  have  many  characteris¬ 
tics — particularly  negative  tem¬ 
perature  and  voltage  coefficients 
— which  make  them  suitable  for 
other  high  voltage  applications. 

They  are  constructs  of  a  mix¬ 
ture  of  conducting  material  and 


binder  made  by  a  process  which 
assures  adequate  mechanical 
strength  and  durability.  This 
material  is  non-hygroscopic  and, 
therefore,  moisture  -  resistant. 
The  resistors  are  also  coated 
with  General  Electric  Dri-film 
which  further  protects  them 
against  humidity  and  also  sta¬ 
bilizes  the  resistors. 


WRITE  FOR  BULLETIN  4906 


It  gives  complete  informatioo  oo 
S.S.White  resistors.  A  free  copy 
and  price  list  will  be  sent  on 


KISIAtCH  •  DiVIlOPMINT 


VITRO  CORPORATI^ 


339  ttOADWAY.NIW  TOtK  7,  N 


**^"*"*  ^*  — ‘**^  pApt,  10  lott  40Hi  St, 

NKW  YORK  16,  N.  Y. 

WESTERN  DISTRICT  OFFICE:  Times  Buildin9,  Long  Beach,  Calif. 


FrelecU  Home  and  TV  K  A  25 
Set  Against  Lightning 
Haiardi 

U  S.  Potent  No.  D.4444 

•  Intfells  anywhere 

•  No  wire  fttrioeing,  cwtting  or 
splicing 

{Complete  with  ctrop  end  grownd  wire.) 

OVER  1,000,000  IN  USE  TODAYl 
See  Yovr  Jobber  or  Write  for 
Form  No.  14 
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m 


WASHER  SPECIALISTS  for  nearly 
half-a-century.  Dies  in  stock  will 
produce  most  sizes.  Big  runs  made 
with  automatic  presses.  An  econom- 
icaL  accurate,  and  highly  reliable 
source  for  washers,  also  all  kinds  of 
metal  stampings.  HAVE  WHITE- 
HEAD'S  CATALOG  ON  FILE; 
write  for  it. 


•ivaio 

cue 

D-NOU 

anAiNia 

LOCK 

sPACias 

SPtINO  tlNSION 
SOUAU  HOU 
STAI  LOCK 
TNtUST 
TONOW 


1091  W.  LAFAYETTE 


DETROIT  16,  MICH. 


'  The  Largest  Selling 
'  LIGHTNINr*  ARRESTER 
L  Af  Any  Price! 


NO.  AT103 


ALSO  AVAILABLE 
Model  #520:  80  to  325  V.  at  ISO  mo. 

Model  #540:  80  to  375  V.  at  450  mo. 

Model  #550:  0  to  5  KV  at  300  mo.  (unregu¬ 
lated) 


Voltage  Regulated  D.  C. 

POWER  SUPPLIES 

Input:  105  to  125  Volts  A.C. 

Output:  80  to  350  volts  D.C.  ®  275 
mo.  reguloted. 

0  to  -150  volts  D.C.  @  5  mo.  VR 
tube  regulated 

6.3  volts  ot  10  amps.,  C.T.  unregu- 
loted 

Hum:  less  than  5  millivolts 
Regulation:  Setter  than  from  no 
load  to  full  load 
Write  for  fully  detailtd  bulletin. 


MANSON  LABORATORIES 


No  obllgo''®"' 


TYPE  50 
4-pin  socket 


octal  socket 


Try  Rentier  for  Service-Tested 
"Hard-to-Get*'  Components 


REMLER 

TUBE  SOCKETS 

•  STANDARD  FOR  30  VIARS... 

THI  BEST  IN  THE  INDUSTRY 

Heavy  duty  phenolic  sockets  with  high  cur¬ 
rent  wiping  action  contacts  .  .  .  for  indus¬ 
trial,  transmitter  and  test  applications. 
Rugged.  Years  of  tube  insertions  and  with¬ 
drawals  do  not  impair  contact  effectiveness. 
Black  phenolic  is  standard,  low  loss  phenolic 
or  alkyd  on  order. 


Romlor  Company  Ltd.  3101  Bryant  St.  Son  FrnnciKO  10,  CoHf. 


S^KCe  /9/i^  PIONEERS  IN  ELECTRONICS  AND  PLASTICS 


FOR 

FREQUENCY 

Stability 

IN 

Mobile 

EQUIPMENT  .... 


make  ture  your  cryilalt  are  made  by  Standard  Pieio. 

For  yean,  our  Crystals  have  been  standard  as  original  equipment 
with  leading  manuiacturers  and  lor  replacement  purposes  by  large 
operators  oi  mobile  equipment. 

Precise,  accurate.  Standard  Piezo  Crystals  are 
available  for  ALL  types  oi  mobile  communication 
equipment. 

Request  catalog  £  for  con-pfete  details. 


COMPANY  ^ 

CARLISLE,  PENNSYLVANIA 


'4 

l< 


1 

I 

of 


BACKTALK 

(coNtiniied  from  poge  154) 

agreed  with  the  observed  variation 
of  frequency  with  temperature. 
The  problem  has  since  been  solved 
by  using  stable  capacitors  of  an¬ 
other  type  and  balancing  their 
small  temperature  dependence  with 
that  of  the  associated  resistors. 
The  loss  in  materials  cost  was  neg¬ 
ligible,  but  the  loss  in  man-hours 
was  certainly  not. 

Nowhere  in  the  manufacturer’s 
brochure  or  in  similar  catalog  de¬ 
scriptions  is  frequency  dependence 
mentioned  nor  is  there  any  hint 
that  their  behavior  should  be  so 
different  from  that  of  other  capa¬ 
citors  at  an  entirely  reasonable  fre¬ 
quency.  Our  attention  has  since 
been  called  to  an  article  entitled 
“Ceramic  Dielectrics”  in  the  Augu.st 
1948  issue  of  Electronics  where 
frequency  dependence  is  mentioned. 
Figure  4  of  that  article  indicates 
that  zero-temperature-coefficient  ca¬ 
pacitors  are  within  specified  toler¬ 
ance  only  at  radio  frequencies.  The 
omission  of  such  basic  information 
from  brochure  and  catalog  specifi¬ 
cations  is  not  understandable. 

William  A.  Bau.m 

ifouut  Wtifion  and  Palomar  Observatoriee 
l*aHadena,  Califftr  -ia 


Uistributed  Amplifiers 

Dear  Sirs  ; 

In  their  article  entitled  ".Milli¬ 
microsecond  Oscillography”  (.July, 
p  106),  Me.ssrs.  Yu  Kallmann,  and 
Christaldi  make  the  statement  “It 
is  important  to  point  out  that  uni¬ 
form  amplification  with  respect  to 
frequency  variation  cannot  be  ob¬ 
tained  in  a  stage  of  distributed 
amplification  when  the  receiving 
end  of  the  plate  line  is  open.”  I 
have  built  several  distributed  amp¬ 
lifiers  in  the  past  few  years,  always 
leaving  plate  lines  open  at  the  re¬ 
ceiving  end  when  driving  a  capaci¬ 
tive  load.  The  only  difference  in 
performance  observable  between  a 
terminated  and  unterminated  out¬ 
put  is  an  increase  by  a  factor  of 
two  in  gain  and  maximum  voltage 
swing  in  the  latter  case. 

The  two  reasons  given  in  the  art¬ 
icle  for  the  statement  quoted  above 
appear  to  be  two  aspects  of  the 
same  reason.  It  is  true  that  the 
steady-state  impedance  seen  by  the 
plates  in  a  line  terminated  only  at 
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RESISTANCI 

CAPACITANCI 

INDUCTANCI 


Manufocivrtrs  of  Quality  Productt. 

for  tho  tlocUonict  IndusUits 
WRITE  FOR  COMPLETE  CATALOG 


.  .  .PANELS  UP  TO  WIDE 

IN  YOUR  OWN  SHOP  WITH  THE 

d^/#(ENGRAVOGRAPH 


PortobI*  Mod«l  !•$ 


Send  for  Booklets 


I'S  29  —portable  model 


H>29— heavy  duly  model 


NEW  HERMES,  Inc. -la  -19  Univerjify  Place,  New  York  3,  N.  Y. 

CANADA:  359  St.  Jomes  St.,  Monireol 


•  The  only  portable  machine  which  copy  holding  slides  for  multiline 

reproduces  15  sizes  from  one  engraving  in  one  set-up. 
master  alphabet.  •Self-centering  holding  vise  for 

•  The  only  one  with  od/ustob/e  nameplates  and  dials. 


NEW  HERMES,  Inc.  •  13-19  University  Place,  New  York  3,  N.  Y. 

World's  largest  Monulocturtr  el  Portable  Engraving  Machines 


ixclustva 

DEKADIAL 

for  high  procision 
raading§ 


Model  250-C  •295®®  r.O.S.  PerMaad 


BROWN  ELECTRO-MEASUREMENT  CORP. 

Im/rumftit  SfttiaUtn 


TTT  TUT  jFTI'  TiST  TiF  KV-  TUT  T^T  ITT  TiF  ^  '3T  TS3X  HTT  ISR  TTil 

1  ELECTRONICS  AND  RELIGION 

2  Does  the  electronic  specialist  know  more  about  religion  than 
I  the  Saints  of  old?  The  booklet  “In  Search  of  Truth,”  discloses 
I  that  knowledge  about  the  unseen  forces  reveals  the  Intelligence 
^  of  structure  in  the  universe.  Radio,  Television,  and  hydro- 
I  atomic  seience  tell  much  that  is  fundamental  in  religion.  You 
I  will  find  this  subjeet  of  paramount  importance  and  are  invited 
I  to  mail  this  clipping  and  one  dollar  for  the  36  page  booklet. 

I  Address: 

i  THE  RELIGIOUS  GENERATIONS  FOUNDATION 
I  5008  Oliver  Avenue  So.  Minneapous  19,  Minn. 


ail  yoMS  ttmdA  i4t 
RADIO  •  ELECTRONIC  •  TELEVISION 
/icceidoAied 

7(/iym  •  CompoHentd 


Govt  Spocificotion 

•  HOOK-UP  WIRE 

SRIR  Jon-C-76 
Thtrmoplostic 
WL-Glou  Broid 
W  to  IDS*  C 
UL  Approved 

•  JACKS — PLUGS 

•  INSULATORS 

Steatite-Ceramic 


•  WIRE— CABLE 

•  HARDWARE 

•  TERMINAL 
LUG  STRIPS 

•  ACCESSORIES 

•  TEST  LEADS 

•  SWITCHES 


Yes,  BIRNBACH  is  rour  DEPENDABLE  SOURCE 
ol  SUPPLY!  Cut  production  costs,  speed  opera¬ 
tions.  by  specilying  BIRNBACH — 


iM 

BIRNBACH 

RADIO  CO.  k 

MS  NUDSON  STRUT 
NIW  TORN  U  1  I 
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Units  (or  immediate  shipment; 

1,000  to  30,000  ohm  range. 

Special  resistance  values  made  to  order. 


{continued) 


BACKTALK 


one  end  varies  from  tube  to  tube 
and  is  a  function  of  frequency.  It 
does  so  because  of  the  reflected 
wave  addinff  to  the  wave  being  gen¬ 
erated.  This  reflected  wave  has  no 
effect,  however,  on  the  output  since 
it  is  traveling  toward  the  sending 
end  where  it  will  be  absorbed  in  the 
termination.  The  wave  propagated 
toward  the  receiving  end,  with  each 
tube  making  its  contribution  in 
phase,  depends  only  on  the  plate 
current  variations  and  the  charac- 
teri.stic  impedance  of  the  line.  It  is 
independent  of  the  reflected  wave 
so  long  as  the  plate  resistance  of 
the  tubes  is  high  compared  to  the 
line  impedance.  Voltage  doubling 
occurs  with  reflection  from  the  open 
end. 

Another  approach  to  the  problem 
is  a  consideration  of  the  current 
\vave.  One-half  of  the  plate  cur¬ 
rent  of  each  successive  tube  is 
added  in  phase  as  a  wave  pro- 
gre.s.ses  toward  the  output.  The 
termination  sees  only  this  current. 
It  knows  nothing  of  the  steady- 
state  impedance  at  the  various 
I  plates. 

j  G.  G.  Kfxly 

I  Physics  Diriaion 

Oak  Ridge  National  Laboratory 
Oak  Ridge,  Tenn. 
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»  you  f«(  prociM  potllloniAf  el  tlit 
'•  Hteviof  cofiloet  bocouM  of  IW 
two  buorlAfi  toppertlAf  tfio  rotor 
onoably. 

I  you  t«i  food  rifid  lanoiAoii  b€« 
‘o  eouM  iNy  or«  nouldod  iolofrolly 
wldi  tii«  bootlot' 
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^o  tblooco  uUiiMRl  bolor*  oioiildiAt* 
ENllrt  rttitlafic*  circuit  it  on  into- 
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Immediate  Deliuery ! ! ! 

HI«H  POWER  WAVEGUIDE 
DUMMY  LOADS 


Dipole  Formulae 

I  Dear  Sirs: 

;  In  AN  ARTICLE  entitled  ‘‘Detecting 
Tramp  Metal  in  Logs  and  Iron 
Ore”,  by  C.  W.  Clapp  in  the  March 
1951  issue  of  ELECTRONICS  it  is 
;  stated  that  a  formula  for  the  dipole 
moment  of  a  metal  sphere  in  an 
alternating  magnetic  field  has  been 
recently  found  by  H.  Poritsky. 

The  solution  of  this  problem  has 
,  been  given  by  W.  R.  SmjThe  in  his 
!  book  “Static  and  Dynamic  Elec- 
I  tricity”,  N.  Y.,  19.39,  and  also  by 
M.  Divilkov.sky  in  J.  Physics  USSR 
Vol.  1,  1939.  The  solution  of  the 
more  general  problem  of  the  ellip¬ 
soid  has  been  published  by  M.  Jou- 
guet  in  Coniptes  Rendus,  Paris, 
April  12,  1943. 

In  Wireless  Engineer  for  Decem¬ 
ber  1946,  I  showed  that  the  dipole 
moment  can  be  replaced  by  an 
I  equivalent  circuit  consisting  of  a 
single  ring  of  the  same  diameter 
I  as  the  sphere.  The  resistance  and 


Non-Standard  Types  {ihorler  flange  body  than  Standard) 


Over  SOCf"  Savings — Units  usually 
sell  at  net  price  of  ((200.00  or  more 

—  -  y  F.O.B.,  Columbus,  Ohio— 

^  10%  Quant'ty  Discount  in 

I  'I  ^'•‘1  Ix>ts  of  10  or  More  i 
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SpecificutioAi 

DA  21/U 

OA-22/U 

Wavesuide  Size  (0.0.) 

V « I'/r 

.  I- 

CouphAR  Flange 

UG-SI/U  (plain) 

UG-N/U  (plain) 

Frequency  Range  (met ) 

7,0S0-I0,000 

I.SOO-12.400 

V  S  W  R 

Lett  than 

1.15  over  band 

Power  Rating: 

280  watts  ave. 

175  watts  ave. 

(Fofccd  Air  Cooling) 

^  wAiU  ave. 

300  watts  ave. 

(on  1  mt.,  pulses) 

0  8  megawatt  peak 

0.2  megawatt  peak 

Life  Rating 

100  Hours  operation  under  I 

continuous  ma 

imum  power  rating  1 

Dimentiont 

11'/,-  I  1\,-  .  3%- 

I  2%-  • 

Weight 

12  lbs. 

9  lbs. 

Unit  Price 

t99.50 

^50 

Howard  B.  Jones  Division 


STATHAM 

DYNAMICALLY 

BALANCED 

TRANSDUCER 

MODEL  P69 


Th«  MMt*l  PM  PTMtur*  tr«nt4«K«r  U 
for  long  lifo  and  oxcollont  aorformanco  ander  eon* 
ditiens  of  vibration  and  arcoloration  eueti  at  art 
oncountrrod  in  flifht  tost  and  luidod  miitilo  aa- 
alicalion*  This  dynamically  baJanrod,  tomaora* 
taro  comaootatod  trantdacor  It  offorod  far  tho 
moaturomont  of  aaao.  difforontlal.  or  aboolate  arot- 
ture.  Tho  fall  bridoo  of  tho  trantdacor  will 
oaorato  ttKCootfally  with  a  wido  variety  of  eon* 
trotlina.  indicotini.  reeordinf  and  tMomoterina 
circuitN 

Ploose  Rtqutit  6u//efm  No.  3.3 

Wo  Inrlte  corroopoodeciro  with 
our  enfflnrrrlDg  atalT  when  you  arv 
I  3  eonatderiDg  tnatrumrntatloa  for 

the  mpaauromeot  of  a<voloratlon. 
preaauro.  forro  or  dltUacrmoDt. 


12401  WEST  OLYMPIC  BLVD. 
LOS  ANGELES  64,  CALIFORNIA 


For  5,000  Velti, 
25  Amporof  por 
Confoct  Altor- 
aWo  by  circuit 
Chorocforittics. 


S>506-D5 
Socket  with 
deep  ftrodiat 


Socket  contort  photpftor  bronze,  knlfe^lldi 
typo,  codmium  plotod*  Plug  contoctt  herd  brow, 
codfntum  piatod.  2,  4,  6,  S,  10,  ond  12  contoctt. 
Plugt  ond  tockott  polorizod.  Long  tookogo  poth 
from  torminol,  on6  torminol  to  ground.  Capo  ond 
brackoH,  tfool  porkorizod  |ru<t-proofod).  Plug 
ond  tockol  blocks  IntorcHongooble  In  cops  ond 
brockoH.  Torminol  connoctions  motf  occotoiblo. 
Cop  intulotod  with  conoot  bokolito. 

Write  for  JonM  BUUETIN  500  for  fufl  dotoib 


MMCnODIAI. 

TEN  TURN-COUNTING  DIAL 


Micfodiol  it  compotod  of  two  conctn* 
Iricolly  moantod  dioli  .  .  .  one  for 
coantinf  inertmontt  of  tock  tarn  ond 
the  olktr  for  coanlina  lumt.  Tho  in* 
eromenlol  diol  hot  100  tqaol  divitiont 
ond  it  ottochod  rigidly  to  tho  sKoft  to 
there  it  no  bockloth.  That  the  conloct 
potilion  it  ir>dicoted  to  on  indexed 
occarecy  of  1  port  in  1000.  Rolotion 
it  continaoat  in  either  direction.  There 
ore  no  itopt  on  the  Mkrodiol  ottembiy. 

C  O  M  PA  CT.  •  •  Mkrodiol  hoi  tome 
O.D.  oi  Micropot .  .  .  reqairet  no  more 
ponel  tpoce. 

CLIAR  RIADINO  ...  Forced  foil* 
reodint  tettt  thowod  only  1/20th  oi 
mony  errort  with  Microdiol  open  win* 
dow  ot  with  next  most  legible  diol. 
Tam  coanter  didingaithet  between  0 
and  10  tarn  reodingt,  and  occelorotet 
to  ovoid  confation  on  reodingt  neor 
integral  tamt.  Prtcite  reodingt  ore 
mode  from  lorger  diol  with  moximam 
leporotion  of  grodaotioni  ortd  wide 
ongle  vitrbilitv. 

CONVINIINT.  .  .  delivered  com- 
pleltly  ottembled  with  diolt  tyn* 
chroniiod.  Eotily  moantod  in  o  few 
tocondt.  AH  diolt  moy  bo  locked. 


Mlwadiql . . .  taw  coaiiting  dM,  primarily  darignid  far 
il  qp  gay  aiaWtaia  devko  boviaf  taa  taiaa  ai  taw. 


iORO  IQUIPMINT  DIVISION 

THE  GEOMiE  W*  HORG  COREORXTiOX 

JANISVILll  •  WISCONSIN 
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NOTHELFER 


WINDING  LABORATORIES 

9  ALBERMABLE  AVE.  TRENTON  3.  N.  I 


•  ;7s;b 


reactance  of  the  ring  are  such  that 
the  magnetic  moment  of  the  in¬ 
duced  ring  current  is  the  same  as 
that  of  the  dipole.  This  equivalent 
circuit  has  obvious  advantages  in 
practical  problems  such  as  the  de¬ 
sign  of  eddy-current  metal  de¬ 
tectors. 

T.  S.  E.  Thomas 
Ea$thoume 
Wellington,  New  Zealand 


Loose-Leaf  Electronics? 


Dear  Sirs: 

The  color  coding  proposed  by  R.  S. 
Roberts  is  a  bad  idea  for  those 
13  percent  of  our  little  world’s 
population  who  are  color  blind! 
So  I  would  rather  have  you  print 
your  articles  in  such  a  way  that  it 
would  be  easier  to  take  them  apart 
•  without  having  to  slit  the  paper 
edgewise.  Make  a  loose-leaf  sys¬ 
tem  of  it. 


A  Swn>isH  Reader 


Loran 


-Mr.  Donald  G.  Fink, 

Editor 
Dear  Don: 

Back  in  the  electronic  circle — De¬ 
partment  of  Defense  Production — 
after  a  seven  year  “sabbatical 
leave”  in  the  Labour  Department — 

I  am  speedily  catching  up  with  de¬ 
velopments  via  the  contents  of  your 
fact-full  magazine. 

Your  name  at  the  mast  head 
brings  back  memories  of  our  trip 
to  Labrador  in  the  Sikorsky  with 
Commander  MacMillan.  There  is  a 
point  connected  with  that  trip — or 
was  it  a  subsequent  one? — I  would 
like  to  clear  up. 

I  believe  we  coined  the  word 
LORAN  together  on  that  trip.  Up 
to  that  time — July  or  August  1942 
;  — it  was  just  LRN. 

As  I  remember  the  situation, 
Commander  MacMillan,  Lt.  Com¬ 
mander  Harding,  Joe  Wald.schmitt, 
you  and  I  were  sitting  on  the  rocks 
at  the  site  we  eventually  selected 
I  for  number  three  station  near 
!  Battle  Harbour. 

Someone  observed  that  the  point 
was  unnamed  so  I  suggested 
LORAINE  from  LRN.  Harding 
said  it  was  a  bit  feminine  for  such 
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BACKTALK 


(cofitiniMd) 


Th*  TYPE  MftC12  6-ELEMENT  SELF-POWERED  STRAIN  GAGE  CONTROL 
UNIT,  ond  th«  TYPE  515-A  6  ELEMENT  SELF-POWERED  RECORDING 
OSCILLOGRAPH  tog«th*r  mok«  up  o  compUtu  dynoivic  ttroin  muosuring 
loborotory  which  you  can  corry  with  you  lor  Hold  UM  ANYWHERE  whoro 
•loctricol  powor  it  not  ovailoblo. 

With  stondord  SR-4  rotittonco  ttroin  gagot«  o  Iroquoncy  rosponto 
from  static  to  500  cyclos  por  socond  con  bo  obtoinod.  MogniRcottoni  or# 
odoquoto  lor  oil  practical  noodt  lor  stotic-dynomic  itroin  rocording  on 
ttructurol  mombort  and  mochino  ports. 


SmoH  in  Slso  •  llglit  in  Wolgnt  •  Slniplo  to  Uso 
Insonsitiuo  to  VIbrotion  •  finost  Instromont  Croftsnionslilp 
•  Unconditlonolly  Ooorontood 

Writ#  lor  Tochnicol  Bullotin  SP-177Gond  SP-193G 


INSTRUMENT  COMPANY 

I3IJ  SO.  CLAIKSON  STillT  .  OINVCI  10.  COIOIADO 


A  Svbtidfory 


t«ir*0-Vac 


This  Audio  Oscillator  Was  Designed 
With  A  Thermometer  in  Mind^ 


8ACKTALK 


(contiRutd) 


a  barren  rocky  spot  and  put 
forward  LORAN,  the  masculine 
form  of  LORAINE. 

To  name  the  system  and  the 
point,  I  chiselled  the  word  LORAN 
on  a  well-positioned  rock.  VVe 
adopted  it  unanimously  and  decided 
to  refer  to  the  system  by  that  name. 
Harding  said  he  would  arrange  this 
at  Washington. 

All  I  know  is  that  LORAN  was 
quickly  adopted  to  name  the  system. 
I  don’t  know  if  the  point  of  land  be¬ 
came  identified  on  the  maps  by  that 
name. 

Jack  Argyle 

{Marconi  Oldtimer 
and 

ox  Lt.  Cmdr,  RVSVR) 
Ottaica,  Canada 

(Editor’s  Note:  The  story  told  by 
Jack  Argyle  is  exactly  correct.  The 
official  decision  to  adopt  the  word 
LORAN  was  actually  taken  at  a 
meeting  of  Division  11  at  the  Radi¬ 
ation  Laboratory  sometime  after 
the  Labrador  trip.  Larry  Harding 
brought  forth  the  proposal  at  that 
time,  and  I  think  he  is  generally 
given  credit  for  originating  the 
term. — D.G.F.) 


El-Tronics 'Temperature  De¬ 
sign"  minimizes  thermal 
drift,  while  an  electronically 
regulated  power  supply  as¬ 
sures  stoble  operation.  No 
electrolytic  capacitors  are 
used.  Clean  lines  make  this 
superb  instrument  "fit  in"  for 
ony  loborotory — by  mount¬ 
ing  in  a  relay  rack  or  table 
cabinet. 


SPECIFICATIONS 


•  FREQUENCY  COVERAGE:  •  FREQUENCY  RESPONSE: 

3U  tn  3DU  OOO 

In  four  rancm.  t  IDb  fron  10  M 

•  FREQUENCY  DIAL:  aoo.uoo  c<M«. 

6**  diatnrtor,  diroct  _ 

rMdtnir.  vrmlor  4rtv«.  •  DRIFT: 

•  OUTPUT  VOLTAGC:  •  i-h  -  Mto* 

O  to  lo  voita  eonUms*  "  ^ 

.  CALIIRATION  ’  •  POWER  SUPPLY: 

ACCURACY:  ,,a 

naraaaafy.  Elartronlc.lly 

•  HUM  LEVEL;  latod  imomaJ  •upf>l] 

Mlnua  SO  Dh  or  *tmi-  pormtta  oiwratton  cn 

tor.  Siandard  toad:  lln»  volia«o  ^twaoi 

tOOO  oiuaa  roalouvo.  lOS— 18S«. 

f  _ WrH0  For  Free  Colo/eg 

2M9  N.  HOWARD  STREET 
Philadelphia  33,  Pa. 


Electronics  Quiz 

Last  month’s  problem  was  sub¬ 
mitted  by  J.  E.  Eckert  of  the  RCA 
Laboratories  Division  at  Princeton, 
New  Jersey.  It  involved  a  plurality 
of  1-ohm  resistors  connected  in 
square  fa.shion,  as  shown  in  Fig.  1. 
The  problem  was  to  find  the  imped¬ 
ance  seen  across  any  one  of  the  re¬ 
sistors.  The  solution,  as  furnished 
by  Eckert,  is  as  follows: 

Imagine  a  current  of  1  ampere 
injected  into  a  point  and  flowing 
out  of  infinity,  as  illustrated  in  Fig. 
2A.  Remove  this  current  and  then 


PECIALTY 

OFFERS 


Write  for  FREE  CATALOG 

This  catalog  giv«s  compUto  spacifications  of 
78  lab-Bilt  Botttrios  of  induitriol  ond  hord- 
to*9et  typos. 

CUSTOM-MADE  BATTERIES 

Battery  Specificotion  Sheet  illustrated  In  cat« 
alog  enables  you  to  get  any  type  dry  battery 
designed  and  made  to  your  individual  spec* 
ificotions  —  even  in  small  guantitiesf 

SUPER  SERVICE 

Specialty  Battery  Company  is  specially 
equipped  to  make  ail  Lab-Bilt  Batteries  FRESH 
for  each  order  and  ship  immediately.  Give 
your  customers  this  valuable  service.  Write 
for  a  new  catalog  today. 


FIG.  1 — Original  quis  problem  printed 
in  September  issue 
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CHASSIS  ASSES^LIES  —  SWITCH¬ 
ING  PLATES  ™  sub-assem¬ 
blies  —  COMMUTATORS  -- 


(continued) 


take  a  current  of  1  ampere  out  of 


ELIZABETH  2-I9A4  -  1945  -  1946 
N.  Y.  C.,  RECTOR  2-8554  -  8555 


pbWRARM 


WORK  POSITIONERS 


S  Precision  Built  Bonc^  Vis9t,  "C"  Clamps  and  Work  Positioners 


point  B  and  flowing  in  at  infinity 
as  shown  in  Fig.  2E.  According  to 
the  superposition  theorem  we  may 
add  these  two  currents  algebrai¬ 
cally,  and  we  find  that  we  have  a 
total  of-l-ia-l-iaorja  total  flow¬ 
ing  through  the  1-ohm  resistor  be¬ 
tween  terminals,  which  gives  a  volt¬ 
age  drop  of  i  volt  across  the  1-ohm 
resistor.  This  means  that  the  im¬ 
pedance  is 


REGISTER  BOARDS  —  TERMI¬ 
NAL  BOARDS 


SWITCH 

PLATE 

CONTACTS 

Raised  or  Flush 


An  alternative  solution  is  illus¬ 
trated  in  Fig.  2C.  Voltage  V  is  im¬ 
pressed  across  A  and  B.  It  can  l)e 


CONDUCTIVE  MATERIALS:  Copp*r.  Silver.  Steel. 

Broun.  Brnu.  Nicknl.  Afuminum. 

PLATING:  Ceppnr.  SUvnr.  Nicknl.  Aluminum. 
Gold.  Sifnnr.  Cbromn. 

INSULATING  BASES:  Phnaoltc.  Mnlnminn.  Sili* 
conn.  Polrnntnr.  Polystyrnon.  Polynthylnnn. 
Lucitn.  ntc.7  Cnrnmicn. 

OPERATIONS  PERFORMED:  Din  Stnnpina.  Intri- 
entn  Pinreino.  Plnting.  Ininction  Moldiaa- 
Mnchiaiag.  Soldnriag.  Atnnmbly.  Rnnnnrcn. 


For  additional  information,  write  to 
PRINTED  CIRCUIT  DEPT 


Supplier  of  PLASTIC  PRODUCTS  tc 
The  Radio  a«d  Electronic  fields  since  1919 


FIG.  2 — Two  solutions  for  Electronics 
Quis  problem  shown  in  Fig.  1 


seen  that  the  potential  at  point  .Y 
is  equal  to  potential  at  X',  and  the 
potential  at  Y  equals  the  potential 
at  Y'.  Consequently,  the  circuit 
can  be  folded  back  on  itself  and 
points  X  and  X'  can  be  connected 
together,  while  points  Y  and  Y'  can 
be  similarly  connected  together. 
All  symmetrical  junctions  can  be 
connected  so  that  the  circuit  of  Fig. 
2D  holds  true.  The  resistance  seen 
looking  into  terminals  .4  and  B  (for 
only  a  very  few  terms)  is 


HERE’S  HOW 
OTHERS  DO  IT 


POWRARM  cuts  costs  by  in¬ 
creasing  every  worker's  pro¬ 
ductivity.  It  gives  the  worker  a 
powerful  third  hand  to  hold 
work  while  two  hands  produce. 
That's  why  POWRARM  works 
on  the  most  efficient  assembly 
lines  in  America  today,  and 
belongs  on  yours.  Write  us 
about  your  production  "head¬ 
ache"  .  .  .  we'll  show  you  how 
POWRARM  can  cure  it. 

Wfite  f»r  Catalog  101 C 
32  lafonuotive  pages,  fSll 


Holds  work  ot  arty  ongle  in  HoH- 
sonfol.  Verticol  or  Co-oiiiol  Plano. 


Three  litei 
fowform  — 
to  150  lbs. 
pocity. 


=  0.54  ohms 

So  it  can  be  .seen  that  if  more  terms 
were  added  in  the  series,  it  would 
reduce  the  impedance  looking  in, 
until  the  value  of  0.5  ohm  is  ob¬ 
tained  with  an  infinite  number  of 
resistors. 


92S-T  Wrightwood  Avenue  •  Chicago  14,  Illinois 
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EISLER 


Moryfocturcs  Complete  Equipment  for: 


SPOT  wCiDtRS  Eict»r.c  for  ’4  »o  2S0  KVA 
.  TClEViSiON  T..PE  GLASS  WORKING  EOU‘P*^ENT 
TRANSfOR*AERS.  Socc'oi  o«>1  Sto»^da^d  Typet 
•NCANCESCENT  ^AMP  •^^nu♦o<tur.n9  £qu‘pr«e'>t 
Fluorescent  Monutocfur.ng  Equipment 

NEO^  Si&N  MA  ;ERS  E0U*P*aENT 
Electron''’  EOu  PvEnT,  vocuum  .Pumps,  etc 
wet  G.  ass  slicing  onq  Cuttmg  moch  ocs  io'  Lono'OfOfv 
«ISII«  ENGiNEER'NGCO  ,  Inc  75)  So  1  3th  St  ,  Newo^k  3, 


NOW  AVAIUBLE 
ON  EASY  TERAAS 


Save  trouble,  time, 
and  money  with  the 
aid  of  this  practical 
RADIO  ENGIINEERIING 
help  .  .  . 


LJRRK  !•  ft  hftcdy  folume 
'  ■  eolMftfiloc  ft  (r«ftt  deftJ 
of  OMiatftouy  needed  refer 
•oee  iDftiorUl  cuveriot  oil 
ftoldft  ftad  ftipecte  of  radio 
eoclneerl&f  —  oooelet.  de« 
pendeble.  ftrrftoged  In  eney- 
tO;jet-ftt  form. 

wliftt  the  Standard  Iland- 
book.  Marks’  llaodboolL  and 
others  are  In  their  renpeetlre 
fleida.  Heaney's  Handbook  is 
la  the  radio  field  .  .  . 

Aai  new  this  new  Fevrlh 
fiiltlen  is  available: 

with  new  data  on  the  ph.vsl' 
sal.  natbematlcal.  psyebo* 
lofileal.  and  acoustical  baaea 
on  which  all  electrical 
ocomuaicatlon  ezlaia  .  .  . 
on  the  meana  of  traoaailt- 
Ung  and  utUisln#  enargy  In 
the  very  high  freMUeney  pontons  of  the  radio  spectrum. 

with  aempletaly  rswrlttsa  seetleni  00  rsdio  eoesmunl 
catloo.  Inductance,  radio  frequency  amplifiers,  inodu 
latloo  and  detection,  electron  tubes,  reccirlnf  systema 
radio  alda  to  aviation,  and  many  other  sublecta. 

with  revlalea  threutheat  to  make  the  book  aa  useful 
aa  poealble  In  modem  practice 


SILVER  AND  REGULAR 

CM 

TYPES 

All  Capacities 
Tolerances  1%  and  u| 
Immadiate  Deliver/ 

Writ*  lor  Pric*  and 
DiKounl  Schedul* 


FINE  RIBBONS 
OF 

TUNGSTEN  and  Molybdenum 

Quality  and  occuracy  in  our  fabrico* 
tlon  el  Tungaton  A  Molybdonum  Bib- 
bona  haw#  cnoractarisod  our  aorrico  to 
the  Ooctronic  Industry. 

A  d0¥0Sopm0ni  #1 


Prasontt  RADIO 
PRINCIPLES,  STAN¬ 
DARDS.  and  PRAC¬ 
TICES  for  the  do- 
sl9n#r,on9inotr,fNid 
radio  tochnkion 


H.  CROSS  Co. 


- EL-TRONICS,  INC _ 

Research,  development,  and  manufacture 
of  electronic  equipment~-o  single  model 
to  large  quontities. 

Write  Tedik  fer  Free  Resume  ef  Our  Plaat  Faeilltlee 
Spocimisfs  in  Gaf<^-A4tf//er  nquipmtnt 
2947-97  N.  Heward  SL-Phila.  SS.  Pa-GArteii  S-2QS9 


New  4th  Edition 


OURRAY  STREH  •  NEW  Y 

„  Tel- digsy  9-0512 


KHth  flenney,  Rilifnr-ln-rhief 
Conaulting  Editor  uf  Rlr«ln»nlra 
1197  pngea,  6x9,  1919  Ulualnatlonn,  $19 


IN  scope,  this  book  raneea  from  fundameotala  to  dla- 
euaUon  of  newest  eliruiu.  ampitnera.  power  supply 
systems,  abort -wafe  aysieau,  etc.  Frequmry  modulatton. 
developments  in  telerlalon  and  aircraft  radio,  and  other 
applications  are  covered.  The  book  abr>unda  In  drcul: 
dlaeraoM,  tablet,  charts,  formulaa.  design  equatlona  and 
data.  The  circuits  deerrihed  quantltathely  are  thoee  Id 


ELECTRICAL 

COILS 

TO  MEET  YOUR  EXACT  REQl/fREMENTS 
O.  O.  A  MILITARY  SPTCIflCATIONS 
Any  type  construction,  materials,  leads,  taps, 
wire,  or  finish.  For  ignition,  solenoid,  relay,  voice, 
choke,  transformer,  clock,  motor,  switch,  tele¬ 
vision.  or  communications. 

Send  your  specifications  tor  quotations. 


THE  FIVE  STAR  CO. 

110  MIXVILLE  ROAD 
WEST  CHESHIRE.  CONN. 


SUBCONTRACTING 

MILITARY  and  COMMERCIAL 
rtcfivqn  ~  test  tqwipmaat 
Ironsmltttrs  —  coatrolf 
stsb-osaemblita 

TELETRONICS  LABORATORY,  INC 

Wwtbary,  L.  I.,  N.  Y.,  WMffcyry  7-10I* 


FOR  MAINTENANCE  OF  MOBILE 
COMMUNICATIONS  SYSTEMS 
MICROMETER 

me  I  BK  LATION  METER 


LAMPKIN  LABORATORIES,  INC. 

Brodanton,  Florldo 


Shorted  Turn  Indicator 

MODEL  lOIC  lULLETIN  42 
HUNTINGTON  BEACH.  CALIF. 

Kkartron 


use  this 

CONTACTS 

SECTION 

to 

•  PROMOTE  NEW  USES 

•  PROMOTE  NEW  USERS 

•  GET  NEW  SALES  OUTLETS 

•  REACH  ALL  BUYING  INFLUENCES 

•  EFFECTIVELY  **  ECONOMICALLY 


In  RADIO  ENGINEERING  HANDBOOK  yau 
get— 


SPECIAL  OFFER 


HANDBOOK  roo  oan 
look  over  the  book  for 
10  days  before  decid¬ 
ing  whether  or  not  to 
buy  It.  Then.  If  you 
decide  to  keep  the 
book,  you  can  pay  for 
It  in  easy  UMOihly 
tenae~t4.00  at  the 
jjd  of  10  days,  and 
IS  00  per  month  nntU 
balaoee  la  paid. 


I.  1197  paees  ef  carefully  ee- 
lected.  accurate  data-^harts. 
tables,  circuits,  diaarams. 


mest  needed  subjects  fer  en. 
■ineers  and  radio  technicians, 
from  fundamentals  to  special- 


answers  to  yeur  problems  in 


fanure  of  radio  or  teievlplmi 
transmittem  and  receivers 
and  appsratun  utlllxtng  rao- 
uum  tubes  and  phoiucellp. 
will  find  this  improved  hand¬ 
book  a  helpful.  day-to-da> 


m  SEE  THIS  BOOK 
m  10  DAYS  FREE 


4=^uT3^=,a  McGrow-HIII  Book  Co,.  Inc. 
AjGRAV^HLU  330  W.  42nd  St.,  New  Yerk  IB 

Bend  me  UrnneVs  RaDIU  tINOl- 
NKKRINO  riANDlHKlK  for  10 
days'  *vaminatloQ  on  approval. 
If  I  find  the  book  satlafa<tory.  t  will  aend  you 
$4.00  In  10  days,  plus  a  few  cents  for  deUvery. 
and  $3  09  a  month  until  $10  00  baa  been  paid. 
Otherwise  I  wlU  return  the  book  postpaid. 


etty  . Zone . Stau . 

Company  . 

Position  . L-IO 

This  after  appllee  ta  U.  8.  only. 
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HKPLtKS  (Bo*  So.l:  Addre$»  to  offleo  neoreot  pou 
.V£H'  YOltK:  SSO  U’.  ttnd  St.  (18) 

CHICAGO:  itO  S.  UirktgaH  Ate.  (H) 

SAS  FRAM'ISCO:  88  Pott  8t.  <4) 


CIVIL  SiRYICB 


HOLLOMAN  AIR  Force  Base.  New  Mexico. 

near  Alamogordo.  New  Mexico  hae  openings 
for  positions  in  ein-irunic  engineering  and  phys¬ 
ics.  Openings  also  Include  numerous  positions  as 
electronic  scientists,  physicists,  mathemati¬ 
cians.  electronic  laboratory  terhnlcians.  radar 
tectinloians.  telemetering  technicians,  and  oth* 
ers.  Applicants  a'ith  education  and  experience 
in  these  flelds  are  urged  to  submit  application 
for  Federal  Fniploynieni.  Standard  Form  67» 
to  the  I'lvilian  Personnel  Offlce,  Holloman  Air 
Force  Base.  New  Mexico.  Application  Form  67 
can  l)f  obtained  from  most  tlrst  or  second-class 
Post  offices  or  from  U.  S.  Civil  Service  Commis¬ 
sion.  Any  additional  information  desired  will 
bo  supplied  upon  written  request. 


POSITIONS  VACANT 


ENGINEER.  THOROUGHLY  experienced  In 
mechanisation  and  elimination  of  hand  oper¬ 
ations.  Also  with  production  experience  in  mass 
produced,  low  cost  electronic  assemblies,  pre¬ 
ferably  with  direct  experience  in  the  manufac¬ 
ture  of  radio  rotary  switches  or  volume  con¬ 
trols.  1'-I»e4,  Electronics. 


ENGINEER — Thoroughly  experienced  In  devel¬ 
opment  and  production  of  Current  Regulator 
Tubes  as  used  in  GRC  Series  of  military  seta. 
Able  to  organise.  super\  ise  complete  dept.  Send 
resume.  P-1R7$,  Ele<  tronics. 


BMPLOYMBNT  SBkVlCB 

SALARIED  PERSONNEL,  t3.0g0-t2&.000.  This 
confidential  service  established  1620.  la  geared 
to  needs  of  high  grade  men  who  seek  a  change 
of  connection  under  conditions  assuring.  If  em¬ 
ployed.  full  protection  to  present  position.  Send 
name  and  address  only  for  details.  Personal 
consultation  invited.  Jira  Thayer  Jennings. 
Dept.  L.  241  Orange  St..  New  Haven. 


POSITIONS  YfANTBD 

ELECTRONICS  ENGINEER.  34.  with  extensive 
research  and  development  experience  and 
record  of  achievement  In  radar,  pulse  tech¬ 
niques  and  digital  computers  is  considering 
change  to  position  of  responsibility  with 
smaller  company  doing  research  and  develop¬ 
ment.  Will  only  consider  positions  at  group 
leader  or  section  head  level  within  250  mile 
radius  of  New  York  City.  PW-1777,  Electronics. 

EXPERIMENTAL  PHYSICIST.  AB  physica  4  ' 
years  experience  in  solid  state,  materials  j 
testing  and  electrical  measurementa  PW-liil7,  > 
Electronics. 


SBLLING  OPPORTUNITY  WANTBD 

MANUFACTURERS:  FINANCIALLY  responsi¬ 
ble  party  wante  exclusive  distributorship  In 
Los  Angeles  for  your  electronics  products  used 
in  Industrial  plants  or  may  consider  only  repre¬ 
sentation  if  product  is  tH\<irHbie.  Toinpleie  de- 
talla  please.  RA-1889.  Electrontca 


PATBNTS 


Consult :  Z.  H.  Polaehek. 

Reg.  Pat.  Attorney.  1234  Broadway.  New 
York  1,  N.  T. 


WANTBD 


ANYTHl.NG  within  reason  that  is  wanted  In 
the  field  served  by  K1e<-tronic8  can  be  quickly 
located  through  bringing  it  to  the  attention  of 
thousands  of  men  whtise  interest  is  assured  be¬ 
cause  this  is  the  business  paper  they  read. 


NEW  ENGLAND 

Eifactivs  tschnical  soles  pressntation  to 
industries,  universities.  Institutions,  ond 
distributors  in  ths  electronic  field. 

AMES  &  DAY  INC. 

Hotel  Tourome  Boston.  Moss. 


Watch- 

the  Searchlight  Section 
for 

Equipment  Opportunities 
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WANTED 

AJititionil  H’aniri  Ad.  an  patr  S7II) 


*  II  nil  I  lU  Electronic  Equipment  ^ 

J  WE  PAY  TOP  $$$  FOR:  J 


RADIO  RECEIVERS 

TRANSMITTERS 

ARC-1 

ARC-1 

ART-n 

CONTROL  BOXES 
INDICATORS 


AN  CONNECTORS 

CLAMPS 

PLUGS 

CORDS 

RELAYS 

TELEPHONE 

MATERIALS 


WE  BUY  ANYTHING 

*  WRITB,  WIRl  TODAY  I  i 

J  TELL  US  WHAT  YOU  HAVE  ^ 

i  TALLEN  COMPANY.  INC. 

^  Dest.  E.562  Atlantic  Ave.,  Brooklyn  17.  N.Y.  ^ 


$52,000.00  AVAILABLE 

TO  BUY  NEEDED  SURPLUS 
ELECTRONIC  EQUIPMENT 
Tup  I  paid  Rend  denriiptiun.  condition  end 
anltinx  price.  I*rt»mpt  repHest _ 


lURGENT!  rM....wwNr 
BC-721  Handie-TsIkiM. 
eartt. 


WANT  TO  BUY 

MARINE  and  AIRCRAFT 

Receivers,  Transmitters,  Radar.  Direction 
Finders.  Echo  Sounders,  etc.,  e.g.  RCH. 
RAL.  RBO,  DAX.  DAG.  TCS,  ARC-l.  ART-13. 
ARN-7.  APN9.  APS-4.  APS-13 
HANDIE-TALKIES— SCR  536.  BC411 
SYNCHROS:  SP  or  5G 
SPECIAL  PURPOSE  TUBES 

Give  full  details.  Cosh  waiting. 

AMBER  COMPANY 

393  Greenwich  St..  N.  Y.  13,  N.  Y. 
BEekmnn  S-A510 


ENGINEERS 

Design  and 
Development  ■ 

Experienced  in  any  ol  the  fol¬ 
lowing  fields 

GYROSCOPES 
COMPUTERS 
SERVOMECHANISMS 
INSTRUMENTATION 
FIRE  CONTROL 
RADAR 

CONTROL  emeUTTS 
ELECTRICAL  COMPONENTS 

excellent  Worklnq  Conditions 
Permanent  Potilioni 
Good  Starting  Saloriet 
Opportunity  ior  Proleealonal 
Growth  and  Advancement 

APPLY  by  .ending  complete  resume  to 

Technical  Personnel  Office 

ARMA  CORP. 

254  36»h  $».,  Bklyn.  32,  N.  Y. 
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TV  RKEIVER  DESIGN  ENGINEERS 
Progressive  TV  Design  Section 
has  excellent  opportunity  for  highly 
experienced  men  vrith  proven  obii* 
ity.  Desirable  openings  olso  ovoil* 
able  for  promising  young  engineers. 
We  will  be  pleased  to  discuss 
salaries  ot  oil  levels. 


ELECTRONICS  ENGINEERS -At  oil 
solory  and  experience  levels. 

RESEARCH  ON:  Antennoe,  Servo¬ 
mechanisms,  AAicrowave  ccts.  ond 
other  phoses  of  communicotions 
and  navigation  equipment. 

PRODUCTION  DESIGN  OF:  Military 
and  commerciol  communications 
and  navigation  equipment. 

FIELD  ENGINEERS  —  Supervise  in- 
stollotion  and  mointenonce  of  rodio 
and  radar  equipment.  Foctory  train¬ 
ing  will  be  given.  Rose  solories 
from  $4200  to  $6900  per  yeor. 
25%  bonus  for  time  spent  overseos. 
Traveling  and  living  expenses  poid 
by  Rendix.  Insurance  plon. 

TEST  AND  INSPECTION  ENGINEERS 
—  Proctical  knowledge  of  rodio, 
rodor,  or  TV  manufacturing  proc¬ 
esses.  Good  knowledge  of  radio 
fundamentals  essentiol.  Rose  sol¬ 
ories  from  $3900  to  $5880. 


ENGINEERING  WITH  A  FUTURE 


RESEARCH  •  DEVELOPMENT  •  DESIGN 

The  continued  and  steady  growth  of  established  research 
and  development  projects  has  opened  a  number  of  unusual 
opfwrtimities  for  outstanding  and  experienced  men. 


ENGINEERS  •  SCIENTISTS  •  PHYSICISTS 

Positions  are  available  in  our  organization  for  qualified 
personnel  in  the  following  fields: 

Circuit  Analysis  Aerodynamics 

Sficrowaves  Applied  Mathematics 

Analog  Computers  Physics 

Servomechanisms  Flight  Test 

Dynamics  Design 

Openings  exist  at  several  levels,  and  inquiries  from  recent 
graduates  ore  also  invited.  Salaries  ore  boosed  on  education, 
^ility,  and  experience.  Liberal  salary,  vacation,  insurance, 
and  retirement  plans  ore  yours  if  you  qualify. 

If  you  are  interested  in  a  secure  future  in  these  experimental 
fields,  write  and  give  full  details  to  Mr.  C.  G.  Jones,  Salary 
Personnel  Department. 


TECHNICAL  WRITERS  -  Knowledge 
of  rodor  fundomentols  or  radio  re¬ 
quired.  Work  closely  with  ef>gineers 
to  gother  moteriol  for  instruction 
and  mointenonce  monuols.  Rose 
solories  from  $3400  to  $4300. 


LARORATORY  TECHNICIANS  -  Re¬ 
quire  knowledge  of  radio  fundo- 
mentals  and  skill  in  use  of  meos- 
uring  instruments  ond  loboratory 
equipment.  Previous  industrial  ex¬ 
perience  essential.  Salaries  from 
$262  to  $321  per  month. 


BASE  SALARIES  FOR  AU  POSI¬ 
TIONS  LISTED  ABOVE  ARE  SUP¬ 
PLEMENTED  BY  UP  TO  30%  FOR 
REGULARLY  SCHEDULED  4S-HOUR 
WEEK. 


Akioa  IS.  Ohio 


Housing  it  no  problem  in  Baltimore. 

Excellent  group  insurance  and 
family  hospitalization  plan. 

AttrcKtive  retirement  plan  for  pro¬ 
fessional  personnel. 

Write  for  application: 

Engineering  Personnel  Supervisor 
Department  E 

BENDIX  RADIO  DIVISION  of 
Bendix  Aviation  Corporation 
Baltimore  4,  Maryland 
TOwton  3200 


ELECTRONIC  ENGINEERS 

ALL  GRADIS 

Small  electronic  research  and  development 
laboratory,  located  8  miles  outside  of 
Woshington,  D.  C.,  has  severol  openings 
for  junior  and  senior  electronic  engineers. 
Degree  essentiol.  Varied  projects  include 
analog  computers,  servo  mechanisms,  spe¬ 
cial  test  equipment,  etc.  All  Defense  work. 
Liberal  salaries  dependent  upon  experi¬ 
ence. 

THE  DAVIES  LABORATORIES 

Incorporated 

4705  Queensbury  Rood,  Riverdale,  Moryland 


SENIOR  ENGINEERS  or  PHYSICISTS 
Degree  and  experience  in  Radar, 
Pulse  Circuits,  Digital  or  Analogue 
Computers,  or  Servomechanisms 
JUNIOR  ENGINEERS  and  recent 
graduate  in  EE  or  Physics. 

ELECTRONIC  ENGINEERING  COMPILNY 

OF  CALIFORNIA 

IBO  S.  Alvaradu  St.  Lm  Angefet  4,  CoUf 
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needs  outstanding 

RESEARCH  PHYSICISTS 
SR.  aECTRONIC  ENGINEERS 
SR.  MECHANICAL  ENGINEERS 
ENGINEERING  PHYSICISTS 
CIRCUIT  ENGINEERS 
MICROWAVE  ENGINEERS 
TEEVISION  ENGINEERS 
VACUUM  TUBE  ENGINEERS 
TEST  EQUIPMENT  ENGINEERS 
HELD  ENGINEERS 
ELECTRONIC  TECHNICIANS 

with  advonced  academic  training 
and  several  years'  experience 
for 

RESURCU  RND  DEVaomNT 

in  Radar,  Servos,  Compaters,  Receivers, 
Solid  Stote  Physics,  Imoge  Converters, 
Pulse  and  Timing  Techniques,  Special 
Purpose  Tubes,  Networks  and  Systems 
Design,  Light  and  Electron  Optics, 
Storage-Type  Tubes,  Photo-Electric 
Pickup  Tubes,  and  Related 
Test  Equipment. 


Our  Long  Range  Programs  and 
Steady  Growth  Assure  Permanent 
Employment  at  Excellent  Solories  tor 
Competent  and  Qualified  Personnel. 


Interested  Persons  are  Imited  to 
Submit  Detailed  Resumes  af  Ex¬ 
perience  and  Education  with  Sal¬ 
ary  Requirements  and  Arailability 
Dote  to: 


The  Employment  Department 

GAPEHART-FARNSWORTH 

CORPORATION 

FORT  WAYNE,  INDIANA 


ENGINEERS 

Special  opportunities  for  YOU  in 

SAN  DIEGO 

that  sunshiny,  smog-free  city  on  the 

CALIFORNIA 


coast  of 

Convair  (Consolidated  Vultee  Aircraft  Corporation)  is 
now  accepting  applications  for  these  following  positions 
in  its  modern,  progressivf  Engineering  Department. 


Microwave  Engineers 
Servomechanism  Engineers 
Electronics  System  Engineers 
Electronic  Circuit  Designers 


Unusual  opportunities  for  those  experi- 
enceci  in  the  design  and  analysis  of 
Radar  and  Missile  Guidance  Systems. 


^ - 

ll  WOKKINO  FACTSi  You  got  two  holidays  o  wt«k  ot 

Convoif  ~  overtimo  occompltshod  in  5-dQy  wook.  Attractive 
salary  ranges.  An  "engineers"  engineering  department . . .  with 
stimuloting,  competent  ossociates  .. .  and  interesting,  challeng¬ 
ing,  essential,  long-range  projects  of  a  wide  variety  including 
«  commercial  oircroft,  military  oircroft,  missiles,  engineering 
reseorch  and  electronic  development.  Excellent  patent  royalty 
arrangements.  Top-notch  retirement  plan  »  better  thon-overoge 
life  and  heolth  insuronce.  Complete  progress -salary  review 
for  each  person  twice  yeorly.  Opportunity  for  continuing 
engineering  education. 

LIVING  FACTSi  San  Diego,  with  its  wonderful  residen¬ 
tial  oreas,  offers  you  and  your  family  incomporable  living. 
Ideal  climate  —  cool,  clean,  dry.  Mountains,  desert.  Mexico, 
Hollywood,  Los  Angeles,  Pocific  Ocean,  beoches  end  bay  — 
only  hours  or  minutes  away.  It  offers  you  a  new  way  of  life... 
pleasant,  refreshing,  hoppy. 


If  you  quolify,  you  will  receive  generous  trovel  allewonces. 
SEND  COUPON  for  free  beekleti  ond  complete  information. 


THANK  YOU 


« 


Mr.  H.  T.  Brooks,  Engineering  Deporfmenf 
Convair,  3302  Pacific  Hiwoy,  Son  Diego,  Californio 

Please  send  me  FREE  booklets  describing  the  Convair 
Opportunity  for  me  and  my  Convair  Application  Form. 


My  name  - 
Occupotion 


City., 
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EXPERIENCED 

electronic 

and 

mechanical 

A  CHALLENGE 

to  Outstanding 

ENGINEERS 

PHYSICISTS 

DESIGNERS 

POSITIONS  with  SCOPE  and 
IMAGINATION  NOW  OPEN 

Minimum  Requiremenft  for 

ENGINEERS  ond  PHYSICISTS 

Four  yoors  oxporionco  ia  advoscod  ro- 
toorch  and  dovolopmont  on  Bodor  Sytloms, 
Computoro,  Wavo  Guido  and  Antonnas 

Firo  ControL  Moving  Toraot  Indicotion. 
SorvomochanUma,  PuUo  Tocnniquoo,  Gyro- 
•copic  Equipmont  and  Rolatod  Fioldo. 

Minimum  Requiromtntf  for 

DESIGN  ENGINEERS 

Backqround-oxporioneo  In  dotiqa  oi  Light 
Mochinory,  Rodar  Syotomt,  Coaputoro, 
Moving  Targot  Indicotoro,  Sorvoaochan- 
Urns,  Gyroscopic  Equipaoat  ond  rolatod 
Holds. 

PJooso  sond  rosuao  ond 
salary  roquiroaMnis  to? 

r/.e  w.  L.  MAXSON 

CORPORATION 

460  W.  34tli  St.,  NEW  YORK  1,  N.  Y. 

engineers 

Organization  established  in  1942.  Electronic 
research,  development,  and  production  must 
expand  to  meet  long-term,  pre-Korea  commit¬ 
ments.  Openings  in  all  branches  of  electronics, 
including 

RECEIVERS  TRANSMITTERS 

ANTENNAS  RADARS 

RELATED  EQUIPMENT 

Positions  available  for  men  with  at  least  5  yrs  experience 

Write  or  telephone  Howard  J.  Gresens  at 

^^^IrLorne  ^nstrumenlA  csCaLoratoru 

mCORPOKATtO 

160  Old  Country  Road,  Mineola  Long  Island,  N.  Y. 

Garden  City  3-0600 

Admiral 

Electronic  Engineers 

Needed  Immediately  for 

Long  Range  Research  Program 

Admiral  Corporation,  one  oi  America's  largest  electronic  and 
appliance  manufacturers,  needs  electranic  engineers  for  long 
range  research  program  covering  both  consumer  as  well  os  gov¬ 
ernmental  projects.  Project  and  senior  project  engineers  with 
minimum  of  two  to  five  years'  experience  needed  immediately. 

Top  pay  with  excellent  opportunities  for  advancement.  Send 
resume  of  experience  and  education  to  Engineering  Personnel 
Manager  .  . . 

ADMIRAL  CORPORATION 

Dept.  E,  Chicago  47. 

AC  SPARK  PLUG 
DIVISION 

of 

GENERAL  MOTORS 
CORPORATION 

PRECISION  INSTRUMENT  PLANT 

Positioni  now  ovoiloble  for  highest  colibor 
perMnnel  in  tho  field  of  oirbomn  niito- 
motic  cleclro-nechonicol  control  eqiip- 
ment. 

MECHANICAL  DESIGN  ENGINEERS 
ELECTRONIC  ENGINEERS 

SERVO  ENGINEERS 

JUNIOR  ENGINEERS 

New  and  expanding  division  of  on  estab¬ 
lished  firm  with  20  years  of  successful 
experience  in  the  instrument  field.  Work 
involved  deals  with  the  monufocture  and 
development  of  highly  complex  equipment 
of  the  most  odvonced  type. 

Write  or  Apply 

AC  Spark  Plug  Division 

GENERAL  MOTORS  CORPORATION 

1925  E.  Kenilworth  Place 
Milwaukee  2,  Wiscansin 
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Engineers. . . 

Physicists. . . . 

Chemists . 

Metallurgists. . . . 

A  Reminder 

from 

GENERAL 

ELECTRIC 

Tremendous  material  resources 
. . .  the  stimulation  of  highly  crea¬ 
tive  work  .  .  .  long-range  security 
and  professional  recognition  .  .  . 
these  ore  but  a  few  of  the  assets 
Generol  Electric  offers  you  in  un¬ 
usual  positions  now  available  in; 

Advanced  Development,  Design, 
Field  Service  and 
Technical  Writing. 

It  a  Baeh«l«r'B  or  A4ntae«d 

Dacraa  la  Blactrleal  ar  Maehaalcal  Bact- 
a— rta c,  Pkjalea,  Matallarvy  or  njiloal 
CBoatotrr  aa4  osoorloaoo  la  tko  Bloo* 
troaloa  laioairy.  raa  oaa  aapaa4  roar 
tralalac  aad  aapanaaoa  ta  tba  taltaat  la 
aaaalBvo  la  aaaaaeUoa  wltB: 

. .  MILITARY  RADIO  &  RADAR 
. .  MOIILE  COMMUNICATION 
. .  MULTiriEX  MICROWAVE 
COMMUNICATIONS 
. .  aECTRONIC  COMPONENTS 
. .  TELEVISION,  TUBES 
onB  ANTENNAS. 

Pl«am  Bend  rBmime  to: 
TBCHNICAI,  PBRSONNSL 
EUDCTRONIC8  PARK 


GENERAL^ELECTRIC 

Syracuse,  New  York 


OPPORTUNITY 

FOR  TOP  IXECUTIVE  RESPONSIBILITY, 
EXPERIENCE,  AND  REWARDS  FOR  A 
CAPABLE,  AMBITIOUS  YOUNG  MECHANI- 
CAL  OR  ELECTRICAL  ENGINEER 

As  Assistant  to  tho  President  of  o  nationally* 
known  smaller  firm  in  the  electronics  field. 
Storting  salary  $10,000  plus  opportunities  for 
bonus  and  stock  participation.  Unusual  oppor* 
tunity  for  brood  eiperience  in  o  million  dollar 
manufacturing  firm  in  all  phases  of  production 
and  management,  plus  a  chance  for  top  execu¬ 
tive  rating  within  five  years. 

QUALIFICATIONS:  Graduate  mechanical, 
electrical,  or  industrial  engineer.  Age  30  to 
4S.  Must  have  background  of  production  ex¬ 
perience  in  electro-mechanical  or  electronic 
field  for  of  least  ten  yean.  Cleon  record, 
outstanding  intelligence,  manoMment  ability. 
Candidate  selected  must  stand  investigation 
and  generol  tests. 

All  replies  treated  in  strict  confidence,  and 
personal  interviews  arranged  in  New  York, 
Chicago,  or  certain  ether  centen. 

P-100$.  Blectronleo 
;>20  N.  Michignn  Ave..  Chicago  1.  Ill 


ATOMIC  ENERGY  INSTALUTION 

NEEDS 

ELECTRONICS  ENGINEERS 

Two  to  ten  years'  experience  in  research,  design,  development  or  test. 
Patent  history  desirable  but  not  necessary.  A  variety  of  positions  open 
for  men,  with  Bachelor's  or  advanced  degree,  qualified  in  one  or  more 
of  the  following  fields: 


RELAYS 

PULSE  CIRCUITS 

SERVO-MECHANISMS 

LOW  POWER  APPLICATION 


•  TELEMETERING 

•  UHF  TECHNICIANS 

•  INSTRUMENTATION 

•  QUALITY  CONTROL 


TEST  IQUIPMINT  RILATING  TO  THt  ABOVl 


STANDARDS  ENGINEERS 

Experienced  in  writing  specifications,  in  liaison  work, 
and  in  correlating  design  information  to  accepted  stand¬ 
ards.  Aircraft  industry  experience  desirable. 


These  are  PERMANENT  POSITIONS  with  Sandia 
Corporation  in  Albuquerque,  New  Mexico.  Sandia 
Laboratory  is  operated  by  Sandia  Corporation,  a 
subsidiary  of  Western  Electric  Company,  under  con¬ 
tract  with  the  ATOMIC  ENERGY  COMMISSION. 

This  laboratory  offers  good  working  conditions  and 
liberal  employee  benefits,  including  paid  vacations, 
sick  leave,  and  a  retirement  plan. 

Albuquerque,  center  ol  a  metropoliton  area  oi  ISOfiOO,  it  located  in  the  Hie  Grande 
Valler,  one  mile  above  sea  level.  The  "Heart  of  the  Land  of  Inchantment."  Albuquerque 
lies  at  the  foot  of  the  Sandia  Mountains,  which  rise  to  11,000  feet.  Climate  is  sunny, 
mild  and  dry  the  year  "round. 

Make  Application  to: 

PROFESSIONAL  EMPLOYMENT  DIVISION 

SANDIA  CORPORATION 


SANDIA  BASE 


ALBUQUERQUE,  NEW  MEXICO 


4  Company  to  Consider 


If  you  ore  o  capable  engineer  or  physicist,  hove  considered 
looking  into  opportunities  for  o  greater  professional  growth 
on  0  challenging  program,  ond  prefer  o  smaller  company 
geared  administratively  and  attitude-wise  for  technical 
results,  we  would  like  to  hear  from  you. 


MCMA^r 
UMAMEMTJ 


IMt. 

441 S  Rehterstwwn  Rd. 
teltlmere  IS,  Maryland 
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/iHHCUHCiHf 

Unusual  opportunities  in 

SOUTHERN  CALIFORNIA 

Senior  men  with  deqreet  and  eeTeral  years  oi  proven  accomplishment  may  achieve 
further  personal  growth  by  working  with  some  oi  the  nation's  outstanding  scientists 
in  the  West's  largest  laboratories. 

CHALLENGE  AND  OPPORTUNITY 

ior  physicists  and  engineers  in  the  fields  of  electron  tubes,  computers,  precision 
electronics,  solid  state,  system  analysis,  servo-mechanisms,  intricate  mechanisms, 
radar,  guided  missiles,  microwaves. 

HUGHES  LABORATORIES  OFFER 


NEW  AIB-CONDITIONED  BUILDINGS 
WITH  THE  FINEST  MODERN  LABORA¬ 
TORY  FACILITIES  AND  EQUIPMENT. 

SOLID  LONG  RANGE  PLANS  FOR  A 
CONTINUING  FUTURE. 

INTRIGUING  — VITAL  DEFENSE  PROJ¬ 
ECTS  PLUS  A  STRONG  PROGRAM  FOR 


ADVANCED  DEVELOPMENT  OF  NEW 
PEACETIME  PRODUCTS 

EXCELLENT  EMPLOYEE  BENEFITS 
FREQUENT  SALARY  REVIEWS 

COMPANY  SPONSORED  PROGRAM 
FOR  ADVANCED  EDUCATION 


AMPLE  GOOD  HOUSING  AVAILABLE 


Send  resume  to 


HUGHES 

RESEARCH  AND  DEVELOPMENT  UBORATORIES 

CULVER  CITY,  CALIF. 


WANTED 


En^intart  an^  PhysicisH  wiHi  cducotional  back- 
grouRd  ia  NMclMnical,  tkctricol,  or  tlectronic 
tngintorlRf,  gbyiics  or  toginetrino  pkysics  for 
roscorch  and  advonetd  dovtl^ment  in  plont 
ond  loboratory  instrumontotion,  g  tophysics, 
pkyvicol  moosuremenfs  and  industriol  ofoctron- 
ics.  Preftr  mtn  with  ftvo  to  fiftoen  years'  cx- 
poricnco  in  experimentol  reseorch.  design  ond 
development  of  instruments,  intricote  mech- 
onisms.  electronic  opporatus,  opticol  equip¬ 
ment,  servomechonisms  ond  allied  fields.  Po¬ 
sitions  are  of  immediote  ond  permonent  im- 
portonce  to  our  operotions.  Southwestern  lo- 
cotion  in  medium-sixed  community;  excellent 
employee  benefits.  Please  give  ogo.  experi¬ 
ence,  and  other  qualifications  in  reply. 

Personnel  Director, 

Research  ond  Development  Dept. 

PHILLIPS  PETROLEUM  COMPANY 

Bortlosville,  Oklohomo 


WANTED 

Solei  Engineer  to  cover  Long  Island  on 
protected  bails  ior  manufacturer's  rep¬ 
resentative  having  outstanding  line  oi 
nationally  advertised  electronic  Instru¬ 
ments  covering  range  from  DC  to  micro 
waves.  Salary — Commission — Expenses. 
State  education,  experience,  past  earn¬ 
ings. 

StV-IS77.  Electronics 
370  w,  42  St..  New  York  18.  N.  T. 


GENERAL  PRECISION  LABORATORY 

NEEDS 

SENIOR  ENGINEERS 

IN  THE  FIELDS  OF 

MICROWAVE  SYSTEMS  RESEARCH 
COMPUTER  AND  SERVO  DEVELOPMENT 
MOTION  PICTURE  PROJECTOR  DESIGN 
AND  RELATED  WORK 

AND 

ELECTRONIC  FLIGHT  TEST  AND 
TV  FIELD  ENGINEERS 

The  Laboratory  is  located  in  the  heort  of  Westchester  County — a  stimulating  and 
pleasant  rural  area— convenient  to  New  York. 

For  a  position  with  o  progressive  ond  expanding  organizotion  submit  resume  to: 

Personnel  Director,  General  Precision  Laboratory 
63  Bedford  Road,  Pleasantville,  New  York 


Wanted 
ENGINEERS 

AND 

SCIENTISTS 

Unusual  opportunltlM  lor  outslond* 
log  ond  expgriancgd  mgn. 

Thooe  top  positions  involTO  proUm- 
inory  and  production  dMign  In  ad- 
▼ancod  military  aircrait  and  spa* 
dal  woopons,  including  guldod 
missilos. 


□•ctionic  project  engineota 

Electronic  instrumentation  engiiseers 

Radar  engineers 

Flight  test  onglnean 

Stress  engineers 

Aero-  and  thermodynamidate 

Servo-mechanists 

Power  plant  installation  dasignsis 
Structural  designers 
□ectro-mechani^  designers 
Electrical  instoUcrtlon  designers 
Excellent  location  in  Southern  Calf- 
fomia.  Generous  allowance  for 
travel  expenses. 

Write  today  ior  complete  Infor¬ 
mation  on  these  essential,  long¬ 
term  positions.  Please  include 
resume  of  your  experience  &  train¬ 
ing.  Address  Inquiry  to  Director  oi 
Engineering, 

NORTHROP  AIRCRAFT,  INC. 

1009  E.  Broadway 

Hewthornt  (Lm  Asgtiti  Cosnty)  Celifernia 


[uciRONics  mmm 

HIRING  PHYSICISTS 

Several  engineers  required 
ior  development  of  electronic 
circuitry,  electro-mechanical 
devices,  analog  and  digital 
computing  equipment. 

Positions  offer  security  in  a 
laboratory  located  in  desir¬ 
able  residential  area.  Apply 
in  writing  and  furnish  infor¬ 
mation  as  to  education  and 
experience. 

JET  PROPULSION  LABORATORY 

California  Institute  of  Tech. 
4800  Oak  Grave  Drive 
Posadena  3,  Calif. 
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SCIENTISTS 

AND 

ENGINEERS 

lor 

challenging  research  and  ad¬ 
vanced  development  in  fields  of 

RADAR 
GYROSCOPES 
SERVOMECHANISMS 
MECHANICAL  SYSTEMS 
ELECTRONICS  CIRCUITS 
APPLIED  PHYSICS  AND  MATH 
PRECISION  MECHANICAL  DEVICES 
ELECTRICAL  SYSTEM  DESIGN 
GENERAL  ELECTRONICS 
INSTRUMENTATION 
MICROWAVES 
COMPUTERS 
AUTOPILOTS 

Scientific  or  engineering 
degree,  and  extensive  technical 
experience  required. 


Writo:  ‘ 

Manager,  Engineering  Personnel 

BELL  AIRCRAFT  CORPORATION 

P.O.  Box  1,  BuBalo  5.  N.  Y. 


Development  Engineers 
for  Electronic  Aircraft  Armament 

ELECTRONIC  INSTRUMENTATION  •  ELECTRONIC  COMPONENTS  e 
SERVOMECHANISMS  •  RADAR  •  ELECTRONIC  PACKAGING  • 
CALIBRATION  AND  TESTING  ENGINEERS  FOR  PRODUCTION 

Job  opcaings  range  from  recent  graduates  te  Engineers  with  years  of 
experience.  Attractive  employee  benefits  include  group  insurance  and 
pension  plans;  paid  holidays  and  vocations. 

Send  complete  resume,  listing  salary  requirements  ond  availability,  te: 

Technical  Bmployment  Supervisor,  Station  483-Q 

THE  EMERSON  ELECTRIC  MFG.  CO. 

8100  Floristanf  •  St.  Louis  21,  Missouri 
LEADERS  IN  THE  ELECTRICAL  INDUSTRY  SINCE  1890 


ELECTRONIC 

ENGINEERS 

AND 

PHYSICISTS 


ENGINEERS 

PERMANENT  POSITIONS 

ELECTRONIC  -  MECHANICAL 


Development  and  Design 


FOR  RESEARCH  IN 
TELEVISION  ANO  ALLIEO 
FIELOS 

EXCELLENT  OPPORTUNITIES 
FOR  SPECIAUSTS  IN 

•  UHF  CIRCUITS 

•  CATNSOE  RAY  TUBE  DESIGN 

•  ELECTRONIC  CIRCUITS 

•  VACUUM  TUBE  TECHNIOUES 

QUALIFIED  AFFLICANTS  ARE  INVITED 
TO  WRITE: 

MANAGER.  TECHNICAL  EMPLOYMENT 

WESTINGHOUSE  ELECTRIC  CORP. 

306  4TH  AVE.,  PITTSBURGH,  FA. 


EQUIPMENT  ENGINEERS—  Electronic — onolyxe  failure  reports  from  main¬ 
tenance  and  operation  standpoints;  specificotion  onolysis  for  serviceability.  Experience 
in  installation  design  for  Military  Electronic  Equipment.  Field  experience  necessary. 
Requires  judgment  and  initiotive. 

JOB  ENGINEERS—  evaluate  serviceability  of  guided  missiles  by  test  procedures 
operation;  analyze  operations.  Frequent  contact  with  field  and  service  personnel. 
East  and  West  Coost  ossignments. 

SERVO  ENGINEERS— prepore  engineering  design  studies  and  production  speci¬ 
fications;  review  design  proposals;  establish  test  criteria.  Several  years'  experience  in 
design  ond  production  of  servo-mechanisms. 

Electrical  Engineers - design  of  complex  electronic  circuits  for  various  applica¬ 

tions.  Anolysis  and  design  of  servo-mechanisms.  Several  years'  experience  in  under¬ 
water  ordnance,  with  emphosis  on  design  and  development  of  servo-control  systems. 

All  Replies  Conlidential 

Pleose  forward  detailed  resume. 

SILVER  SPRING  LABORATORY 

VITRO  CORP.  OF  AMERICA  (Formerly  THE  KELLEX  CORP.) 

PfASONNri  DIPT. 

962  Wayne  Avenue  Silver  Spring,  Maryland 
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CORNELL  AERONAUTICAL 
UBORATORY,  INC. 

on  offiliote  of  Cornell  University 

employs  about  700  people  od  Tital  reseorch 
work  in  all  branches  of  aerooouticol 
science.  We  are  gradually  expanding  our 
scientific  staff*  and  have  several  perma* 
nent  positions  open  tor: 


ELICTRONICS  ENGINEERS 
PHYSICISTS 

MECHANICAL  ENGINEERS 
AEROOYNAMICISTS 
AERONAUTICAL  ENGINEERS 
CHEMICAL  ENGINEERS 


in  such  Held*  at: 

GUIDED  MISSILES 
RADAR  RESEARCH 
RASIC  AMD  APPLIED  PHYSICS 
ELECTRONIC  COMPUTERS 
SYSTEMS  ANALYSIS 

AIRCRAPT  PRECISION  INSTRUMENTATION 
.  WIND  TUNNEL  RESEARCH 
FLIGHT  RESEARCH 
DEVELOPMENT  ENGINEERING 
HEAT  TRANSFER 
THERMODYNAMICS 


Minimum  requirement  Is  o  B.8.  Advoneed 
degrees  are  even  better*  but  experience  to 
bock  up  the  degree  is  really  best  We 
pay  Industrial  woges.  Other  tangible  od> 
vantages  here  (lor  example*  our  self* 
■pensered  internal  research  policy)  should 
be  of  particular  Interest  to  men  wllh 
Intelligence*  Ingenuity*  ond  Initiative.  Send 
us  your  resume;  all  inquiries  are  strictly 
eenfldentlal.  Promising  candidotes  will  be 
invited  to  Buffalo  for  interviews  at  Labora¬ 
tory  expense. 


CORNELL  AERONAUTICAL 
LABORATORY,  INC. 

r.  0.  lex  23$,  BiiHale  21,  N*w  York 


PHYSICISTS,  MATHEMATICIANS 
ELECTRONIC  ENGINEERS 

Looking  for  opportunity?  We  hove  o  new  loborotory  in  Natick*  Massochusetts*  devoted 
to  development  and  design  of  high  frequency  ontennas.  Television*  mobile  communica¬ 
tions*  rador*  oircraft*  ond  mony  other  fields  need  more  and  better  antennos.  Your 
ability*  complemented  by  ideal  conditions  in  our  loborotory*  will  ossure  your  future. 

T I  nQ\/0  focilities,  specif icolly  designed  for  your  work 

IvJLJ  IlClVI^  ....New  England  living,  close  to  America's  vacationlond*  ond  work 
in  0  smoll  New  Englond  communi^  neor  to  Boston 
...The  security  of  permonent  exponsion 

IT  V/r\|  I  rlA\/0  •••  Experience  with  microwove  ond  servomechonisms 
II  Yv^U  IIOVl^  ...a  degree  in  physics*  mofhemotics*  or  electronics 

.  . .  Development  experience  in  electronics*  porticulorly  ontennos 

WRITE  TODAY  TO;  Ptrsennef  Monoger 

THE  WORKSHOP  ASSOCIATES 

Division  of  The  Gobriel  Compony  Speciofists  in  High  frequency  Antennos 
135  Crescent  Rood  Needhom  Heights,  Mossochusetts 


ELECTRONIC  and  ELECTRICAL 
ENGINEERS 

On«  electrenict  instrumentatlen  •nflneor  with 
iree  In  EC  er  Physics,  orafwokly  some  •nduote 
study,  ond  5  yonrs  minimum  •xooriones.  for  perm* 
onont  oositlen  in  ehorte  of  olectronles  lah.  naaocl* 
atod  with  our  aaro.  anginaorini  laboratoriM.  Also 
soma  ootninfs  for  aiactrtcal  aniinrars  with  laas 
axparianca.  Sal.  eemmansurata  with  axperlanaa 
Llharal  amployao  hanaftts.  Hausinf  net  n  prassina 
prehlem.  Submit  details  ef  educ.  and  axperienee  ta 

UNIVERSITY  OF  MINNESOTA 

Department  of  Aeronoutfcof  Engfneerfiig 
Loborotory 

Rosemount*  Minnesoto 


WANTED 

ELECTRONIC  ENGINEERS 
aECTRONIC  TECHNICIANS 

Southeastern  concern  has  need  af  several 
goad  men  far  work  in  Jocksonyille  and 
other  Florido  areas.  1 — Designer,  I — Pro¬ 
duction  Engineer,  S— Licensed  Marine  Ro- 
dio  Technicians.  Apply  giving  full  detoils 
of  training  and  experience.  Enclose  photo. 

P-1687,  Electroxfcx 
330  W.  43  St.,  New  York  li.  N.  Y. 


PHYSICISTS 

and 

ELECTRONIC  ENGINEERS 

Both  junior  and  senior  engineers 
as  well  08  administrative  person¬ 
nel  with  technical  background  are 
needed  for  employment  with  ex¬ 
panding  research  and  develop¬ 
ment  organization  specializing  in 
Instrumentation,  Radio  Telemeter¬ 
ing,  Missile  Guidance,  Telemeter¬ 
ing  Data  Treatment  and  spiecial 
electro-mechanical  devices.  New 
laboratory  facilities  located  in  re¬ 
search  center.  Corporation  has  five 
year  history  and  is  operating  on 
pre-Korecm  contracts. 

Replies  held  in 
strictest  confidence. 

Please  send  complete  resumes  to; 

APPLIED  SCIENCE  CORPORATION 
OF  PRINCETON 

Post  Office  Box  44 
Princeton,  New  Jersey 


1 - 

sales 

engineer 

////  Excellent  opportunity  for 

nil  ^^1«8  Engineer  to  art  in 
Ijll  capacity  of  commercial 
llll  engineer  and  regional  sales 
'III  engineer  on  eleclronie 
III  measuring  equipment. 

Engineering  degree  or  equiv¬ 
alent  required.  Electronic 
engineering  background  and 
sales  experience  essential. 
Must  be  responsible  busi-  i 
ness  man  capable  of  growth  # 
in  management  rapacity.  t 
Good  choice  of  territories  M 
available.  m 

Please  Send  Resume  To :  t 
P-1886,  Electronlci,  m 
330  W.  42nd  St.  t 

New  York  11.  N.  T.  # 


OPPORTUNITIES 

Engineers  •  Physicists  •  Chemists 

Research  and  Development  Work 

On  the  University  of  Chicago  Campus 

Work  will  includo  reaeorch*  doaign,  cmd 
construction  of  various  electronic  devices* 
navigation  aids*  communlcotions*  Infrared, 
light  sources*  eic. 

To  complete  a  staff  necessary  to  carry 
out  this  kind  of  work,  the  best  available 
men  in  the  fields  of  mechanical  and  elec¬ 
trical  engineering*  physics  (particularly 
the  branches  of  solid  state,  epectroscoplc* 
and  microwave  physics),  chemistry  (par¬ 
ticularly  physicol  chemistry  and  explo¬ 
sives),  and  experimental  meteorology  are 
needed. 

A  large  part  of  the  staff  wUl  also  be 
made  up  of  young,  recently  graduated 
men.  The  salary  scale  is  that  generally 
preva'Ung  in  Industry  for  the  various  pro¬ 
fessional  experiences.  Since  the  laboratory 
is  being  established  at  the  requeet  of  the 
militory*  this  interesting  ond  essential 
work  necessarily  carries  a  high  priority. 

Superb  machine  shops  and  laborotorlee 
are  being  set  up  on  the  bosis  of  an  an¬ 
ticipated  long  range  research  program. 

Appliconts  must  be  American  citisena 
able  to  pass  security  investigation. 

Send  complete  resume  of  educotion* 
bockground,  and  experience  to: 

CHICAGO  MIDWAY  LABORATORIES 

The  University  of  Chicago 
WATTS  S.  HUMPHREY 
Director  of  Scientific  Personnol 

5650  5oulh  Ellii  Avenue 
Chicago  37,  Illinois 
Tal.phoB*:  Midway  3.0800,  aximsien  1388 
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DIVERSITY  RECEIVING  EQUIPMENT 


Br€Mnd 

•  Designed  to  cperole  irom  a  103-260 
▼olL  25-60  cycle  Single  Phase  Power 
Source 

•  Power  consussption  approximately 
70  to  80  watts 

•  Front  panel  ilnlshed  in  baked  black 
wrinkle  lacquer 

•  Tube  line  up:  3-6A6;  1-77;  1-lV; 

1  neon;  1-80:  1-6F8G;  2-6SI7;  1-VR 
150/30 

•  Overall  dimensioiu:  19"  wide  x  14" 
deep  X  21"  high — Export  packed 
21"  wide  X  20"  deep  x  36"  high 

•  Equipment  weight:  111  lbs.  Export 
packed  211  lbs. 

•  Complete  instruction  book  supplied 
with  each  unit 


Expari  Bached! 

EXTRA  PARTS 

2  extra  sets  ol  tubes 
Weinbridge  oscillator 
Power  tronsiormer 
Condensers  and  resistors 
Meters,  switches  and  plenty  ol  extra 
parts 

LIMITED  QUANTITY 

Special 

,  »2995“ 


Write  lor  Fro*  descriptive  circular 


OTHER  ELECTRONIC  EQUIPMENT 


STBOMBERC  •  CARLSON  SCOPE 
FORMER  Oiliill»d  400  cycU 
T  lOl  A.  B.  «  C.  Sp^c.al 


ELECTRO  PNEUMATIC  RAMS  Mod«l  FQ. 
Maximum  Air  PrMtur*  3S0  Ibt/  S9A75 
IN2  24  roltB.  Special 


TUBES-<-4APia— $4.9S.  5AP4  Scop«  Tub«ft 
9LP7  $4.9S  GL-481  91.49 


LIFEBOAT  TRANSMITTER  900  KC  S  Watts. 
T-500  PRA  ^14^^ 


INVERTERS— US  Army  Air  Corps  Vibrator 
InTsrtor  Miq.  Typs  No.  S-667  Input  Toltaqs 
28V  DC  Capacity  6  lamps  10  Amps  «loc 
ot  3  volts  Spocial  ^  | 

Mfg.  by  El^ronic  Issh*. 


US  Army  Air  Corps  Vibrator  Invorter  Typs 
A-4  Input  Toltaqo  12  DC  Copacity  2  lamps 
IS  Amps  at  3  volts  Mfq.  Typs  No.  S6S9 
Mrs.  by  Lsba.  Only  $^95 


ATR  Invsrtsr  Input  voltaqs  12  DC  Output 
voltaqs  no  AC  125  Wott  $0^95 

Spscial 


MC131  Rinqsrs  . 91.25 


Throat  Microphonss  Brand  Nsw  . 

— Wsstsrn  Elsctric  eoch  $.98 

Lip  Microphonss  . 

(ussd)  eoch  $.98 

DYNAMIC  CHEST  MICROPHOKES  D-97S44 
Mff.  t^' W4<stem  Utn'tric  Spociol  ^12^^ 


VARIABLE  CONDENSERS  lor  typo  ARCS 
Rscsivsrs  Glass  Bsad  insulotion.  Packsd  boll 
bsarinq  qsars.  Worm-qsarsd  drive— 30-1 
qsar  rat'o.  Capac  ty—  809S 

17MMFD90MMFD  onlv 


Dual-Condsnssr  connsctsj  with  llsxiblo  shall 
^7321  connsctsd  to  jrS302  Transmittinq  con- 
dsnssr — qloss  bsad  insulation  llsxibls  shall 
couplinq  worm-qsarsd  drive— SO-1  qsar  ratio 
double  space  plates  provision  lor  tuninq 
diol.  Capacity— 28MMF1)-1S0  $A95 

MMFD.  Only 


Dial  Scales  lor  ARC-5  Equipment  8-9-lMC. 
S.3-7MC.  1.6-9MC  Lorqs  Quantity  each  9d 


2  Ganq  Broadcast  Condenser  with  drum 
and  5  pjsh-but'ons  Capacity  $119 
.^003ftSMMFD  moch  I  '  ' 


RECONDITIONED  RECORD  PLAYERS  Gov. 
Surplus  33  1/3  RPM  with  built-  $1095 
in  amplifier  AC  Special  *  ^ 


DEMUMIDIFIER  UNIT  Part  i^45VA100 
M/g.  by  Vsivtty  Alrcrefl  Corp  $^  49 


GLIDE  PATH  RECEIVER 
Complete  with  tubes 
Iffg.  by  Alr-Trsct  Mfg.  Co. 


Type  ZA-1 
Only 


KLIXON  SWITCH  PLM-M  TYPE  K402 

Mfg.  by  Spi  nct^r  Tht^nuostst  Co.  Only  $^  49 


OXYGEN  PRESSURE  GAGE  (Aircraft  Low 
Pressure  System)  Type  K-1  Banqe  0-500 
Mfg.  by  Oenersl  Electric  Co.  Only  $249 


RADIOSONDE  AN/AMQ-IC  $d95 

only  ^ 


2500  Ohms  Sinqle  Pole  Double  $195 
Throw  Dust  Sealed  only  * 


COAX  CABLE  RG57U-9S  Ohms  RG34U-70 
Ohms 

COAX  TRANSMISSION  LINE  SC107A  Stamp 
^794  Operates  at  32.69  MC.  Ceramic  Beads 
Desiqned  lor  hiqh  voltoqe 


C'158  coils . 9.35  each 

10  feet  3  Wire  Tinsel  Cords  CC343A . 9.35 

Army  Bl'nker  Liqhts  Less  Batteries  91.00  each 
Brand  New  BC-223AX  the  latest  of  BC-229 
series  in  cases  with  3  Tuninq  Units 
BC906  FREQUENCY  METER  SPECIAL 


Crystal  Duplicators  Used  $^Q50 

For  testinq  crystals.  Spec  al  *97 

Mtg.  by  Nonh  Aiu<*rl('sii-]1nlh(Ri 


lor  LFT,  Units  only 


VOLTAGE  REGULATOR  Type  A  Coil  Current 
.110  Amp.  Requlated  Voltaqe  80  $198 

M.g.  ti\  .Mlisuce  Mfg.  Co.  ^ 


Oil  Filled  Dual  .4MFD7500  Volt  $C49 

Condenser  only _ ^ 

RADAR  ANTENNAS  Poly  Sty  $149 
rene  Insulation  SC417A  only  * 


McMurdo  Silver  Model  911  Sweep  Siqnol 
Generator  with  1  ond  S  me.  crys-  $d095 
tal  markers.  Brand  new  Special 

Lmi  Csm 


WHAT  HAVE  YOU?  WE  WANT  TO  BUY  what  do  you  need? 

Wire  —  Write  —  Phone  —  BArcloy  7-3588  —  Mr.  Marino  —  Mr.  Tonxo  —  Mr.  Hewitt  —  Mr.  Bender 


MARINO  RADIO  CO.  ^ 

Te^eoui&Kf  and  (5^'VicKcc 

203  GREENWICH  STREET  (Near  Fulton  Sf )  NEW  YORK  7,  N  ^ 

BArclay  7  3588 
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RADIO  HAM  SHACK  Inc. 

189  GREENWICH  STREET  .  NEW  YORK,  N.  Y, 


SEARCHLIGHT  SECTION 


WANTED!  WANTED! 

APR  4.  5,  7  «Dtj  tuiilns  unitR.  AllC  1.  3,  AttT-ir>.  ATC. 
APH-10.  mii-roware  equipment  In  H.  K.  AI'S* 

15.  APU  13.  APS-32.  SCll-300.  284.  694.  eCc.  PC  22!. 
342.  34X.  IU'-1016  Up**  i^corder*.  Write  wire  oi  cell 


WANTED!  WANTED! 

ATTFNT1<»N  .-oIleK*!!.  itchools.  hama.  Induntrlals: : 
llightwt  pricm  paid  for  Rurplus  equipment,  part'*,  and 
tub»itt  We  are  e>p«*rlail>'  loGkin*  f*>r  test 
TH12.  18.  35,  14  AP.  15  AP.  14**  I  P.  173.  174.  175. 
239.  259.  263.  Any  tvpe*  »Uh  TS  pr*flx.  Will*-,  wire  or 
eaU. 


.%■'  t  UT  3  Vii'tory  (iirl.  I»ual  fre^juenry  *‘Tiiergency  llfe- 
iM>at  xmitter.  CoiiipMe  with  Miiitter.  kite  h>drugen 
((•■neratur.  etc.  .Sea  in  kii«p>a''k.  L'.A.A.  ap- 

pnH*Hl  . S69.M 

.\N.APR-.5  Radar  Hearcb  Ket'eHM.  FriN|.  range  lOtX)- 
SHK)  liu'H.  Win  detect  signals  up  to  lO.itoO  mca.  with 
r«*duce«l  senMitlvity.  ('untain.s  oscillator  and  nUxer 
cavity.  IF  strip.  t>tmer  supplv.  Input  6U-2600  eye. 

list.  Excellent  condition  .  $375.00 

T-50  Radiotelegraph  Transmitter  complete  with  power 
supply  and  all  ai'ces'^oiies  with  spares.  Portable.  New 

In  ca>«8  .  $275.00 

.A.NVAIT-S  300-1500  mcs.  xmitter  cavity  oadllator  uiilng 
3i'22  lUbthouae  tube.  Power  output  :!ii  watts  Nulne 
modulated.  £xcell«mt  condition.  Complete  with  all 

tubes  .  $149.50 

8K-1M  Radar  Receiver  Indh'atora.  Fre*i  195  mcs.  2 
K.F.  stagea.  3  IF  stagea.  1  video,  etc.  New  con<U- 
Uon  .  $125.00 


TS:{',AP  X-band  Signal  tJenerator.  Pulsed  and 
<'  W.  fre<i.  range.  s4uO  !mou  Dies  TTiin  unit  will 
ine»sure  p«iwer  and  frequency,  ll.^v  30  2»‘.oo  <Te 
TS  ::  .\P  S-band  Fre<iuenc>  and  IN*wer  .M»‘t*T.  Port¬ 
able.  ilatt>‘r>'  operate*!,  t'oinplete  with  all  cables 
TS  33  AP  X  baud  Frequeiio  Meter,  a'-'t"  OW'Hl  m«s. 
Contains  crystal  detector  ami  in<bcating  meter.  Out¬ 
put  ti.  will  Indicate  ii'il-ie  v.avo  shape 

T8-62'AP  .\  band  Echo  Box.  8400  9600  mcs  tuned  and 
untune.!  input  Will  Indicate  resonance  on  mettr. 
r<»nipU-ie  mth  pi-’k  up  antenna  and  cable, 
rs  20s  rp  rrv««isl  imsle  Test  S«*t.  I  se*!  to  check 
1N21.  1N22.  1N23.  etc.  Battery  operated.  PorUbla. 
t'«imp]ete  with  spare- 

TS-V9/AP  Voltage  Hitiiler.  1:10  and  1:100  ratios,  W’lde 
band  foi  true  pulse  shatie.  Ibitput  to  scope. 

TS  10  .\P.S  Altinieter  Tewt  Set.  0<»rNl  c*>nditlon.  Com¬ 
plete  with  cables  and  dummy  antenna .  $35.00 

TS-12  AP  V  S  W  It  Test  Set  for  X  hand.  Complete 
with  anipliller.  slotted  line,  temunatioo.  adaptors, 
etc.  In  2  «*arr%ing  eaH*-*!.  Excellent. 

TS  4.5'AP.M  3  X  band  signal  generator.  8400-9600  raea 
pulse*!  A  CW  output.  V-veil  to  check  .\PS4  and  similar 
s*  fs. 

TS  36  AP  X  band  Ptiwer  Meter.  ConslsU  of  p*-wer 
iu*«asuring  einnilt.  Morn  antenna,  co-ax  to  wave 
guld*-  adaptor.  <-*inneeting  cable  and  probe.  Wil. 
iiie*».un‘  either  abM-lute  «.r  relative  is-wer.  Nominal 
band  of  u.sefulne»  is  approx.  H.5-9.7  K5fC.  Kxoelicnt 
c«>nilifion 

TS  12.'  .$!•  S  band  i>ower  meter,  sensitivity  2  M.W.  full 
scale  aci'ura«'y  ±0.5  I>H  from  9  11  CM.  powered  by 
14'  flashlight  batteries,  excellent. 

TS  174  I,'  Freq.  Meter.  Freq.  range  Ls  50  250  mc«  High 
tre<i.  rendoD  of  IK.'  221.  KxceUent  <'<Hiditoii.  $385  00 
TS  16  Altlimter  Test  S.-t,  I’sed  t«.  cli.s'k  variou-  sl’i 
meter-  or  as  an  ai-curate  waveineter.  New  .  .  29.95 

TS  6l/.$P  S-!'and  frho  Ib.x.  INlng  meter  provld«*d  It  Is 
p*v\sible  to  maximize  the  XMTR  adjiLstinent  and  de¬ 
termine  relative  power  «'Ulput.  Complete  with  pr»»h* 

and  cable.  Very  g*>o*l  condition . $140.00 

TS  1  :  \P  Xa  band  signal  g*-nerator.  wave  meter,  watt¬ 
meter.  I*r**ct.slon  lab  microwave.  Test  set  Will  pro¬ 
vide  either  piilH*‘d  or  CW  output  in  Xa  band.  Input 
H.5v  r.n  SIM.  .  v  • 

TS  226  Al*  use.1  to  measure  p*ak  power  output  of  any 
xmitter  in  tlie  range  of  ^Ofi  luiHi  mcs.  Has  proxi-ion 
t<»r  *K.'»tli'<.’T.pic  signal  <>l>s.Tvatlnn  «n<l  built  In  call- 
bratiM,.  l*»rt  >4  AN  APM-29  Exi-elleiit. 

TS  i;-*  AP  fr.sj  meter  .'..vering  range  of  400-inOO  mcs. 
c«»nipl<-tr  with  calibration  •hart.x,  antenna  A  crank 
in  metal  c.irix  ii.'  .ns«-  .•\ccll.-ni  $72.50 

TS  1711  \RN  XTAI,  ..uifn.lleil  test  owv  with  the 
following  fre*]  ranges;  332  6 .  333  H.  33.5.0  <lcpending 
<*n  XT\I.  in  use  Tlos  s.*t  Is  u*.-d  to  align  glide  path 


COMMAND  EQUIPMENT 

ARC-5  274N  OTHERS 

RECEIVERS 

ARA  .SOU  i5.M)Kr.  li.MMi . $24.95 

R  28  ARi*  *.  .  29.95 

433  2mi  i:5uKP.  <ioo*l . 29.95 

ARU  2  234  2.'..>  mcs.  G*»o<l .  ..  19.95 

45511  8-9  mcs.  I9.9S 

Bi'-454  3  6  m.vt  w  tul**-s.  new . 16.95 

TRANSMITTERS 

r-23  ARC-5 . $49.95 

696  \  3-4  mcs.  iiocMl  29.95 

TYPE  O  5.3-7  me*.  New  9.96 

AVT-23  30O0-13.U0UKC  c**mpieie  w/control  box, 
manual,  Mc.  C.W.  or  plutrie.  14  or  2hv  Input. 

Brand  new.  iMginal  *».s«-s .  79.50 

BC  950A  100-156  m*xi.  New .  59.95 


AN/TPS-I  SEARCH  RADAR.  This  U  a  pack  port¬ 
able  groimd  Hean'h  radar  for  the  detei'tion  of  air¬ 
craft  up  to  100  mile*.  Range  ^nd  azimuth  data 
is  dlsplav*-*!  on  a  7'  P  P.  1  and  a  *'  'A-  MM.pe. 
Tills  set  was  calle*!  the  (i  l.’s  radar  Us-aus*.  of 
its  ruggtslness.  ilependability  ami  ease  of  aetrlc- 
ing.  C«>iiiplete  lei'h  data  ij  a«  follows: 

Range  Max  lOO  Ml  „  „  ^ 

.Min.  .25  Ml.  CRH  Jini  I  er  S«-. 


ACCESSORIES 

nr  4'.«  Modulator  Wood . 

HC-4.50  Control  Box  (3  reel.  CiW'd. . 

BC-451  Control  Box  fxniitter)  I'-ve*!.... 

BC-442  Relay  Cnlt  lANT.i.  1  se«l  . 

MexJble  Shafting  .Available 


MISCELLANEOUS  SPECIALS! 

Sound  Puwere*!  Chest  and  Headsets  M1-2454-B 
type  O.  m/g  RCA.  Brand  new  In  original 

biTxes.  Pair . $  29.95 

Trailing  Wire  Antenna  Kee<l  Tube.  New .  5.95 

Uoniometer  for  SCII-2T7  Ihrevtiun  Finder. 

>2xcellent  .  39.95 

nS-30  bead^ts,  g(K»d .  3.95 

I'’T-1.54  BC-348  Shock  M..untj« .  2.98 

AN  CRW  Kectdrer  for  R»*innte  Control .  5.95 

BC-1206  Beacon  Beoei'.er  2iK)  400KC.  28»  In 

Excellent  .  4.95 

MN  26-Y  Compa.**  Receiver.  V«*ry  g*M«*l  .  24.95 

B('-433Q  CumpaM  Rev'eiver,  200-1750KC  ha  8 

hand*.  Excellent .  39.95 

HS  33  headtiets,  gorwl .  4.95 

Ht>1016  Tape  Rei-order.  t'omplete.  New .  459.50 

CFI  Unit  with  2(M)KC  Xtal.  New .  14.95 

BC-733D  receiver  with  tube* .  29.95 

RC-329  Transmitter.  Excellent . .  ..  $9.95 

UB(}-1  Bouar  complete  with  Ilydropbooe.  $lx- 

oellent  .  125.00 

BC-60.H  automatic  keyer  for  .SCR'22 .  5.95 

AN^im.V  Antenna  for  8<'K -.522.  ax  handle. 

. . . 

IU'-1284  Lighthouse  T^ibe  Preamphfler.  Excel..  $9.95 
A.SB  500  me*.  $'A«:i  Antenna  l>ual  6  Element.,  14.95 

Single  5  Keraent .  $.95 

AN'APA-17  Radar  Direction  Finding  Antenna, 
hack  to  liack  parabola,  freti  range  300-101^ 
me*.  Horiiontaliy  and  vertically  polarized. 

Excellent  .  59.00 

B('-i*96  Interplione  Amplifier.  f»*>o*l .  9.95 

AHT13  Ig>admg  C<mden.ser  Excel .  4.95 

CW-3  les*  coil  A  crystal*.  .New .  29.50 

CI'-25  lA>a*llng  B«*x  for  ART-13  .  49.95 

AS-27  AILN5  Antennan  Very  k-mhI .  4.95 

SA-l  ARN  1  Part  of  AILN-I  Very  grKKl .  2.95 

ll>-Hn'APA-l7  Indicator.  Excel .  129.95 

AT  4  antenna,  new  .  4  95 

Bt'-63y  receivers,  m-w  .  285.00 

RM-2H  remote  cntrol.  new  .  17.95 

AVR-15  Aircraft  Rei  elver.  Very  go<»d .  19.95 

BC-923  Receiver.  Very  gocl  .  39.95 

BC-si)fl  Xmitter  Receiver.  Very  gt>*>d .  39.95 

RA-.30fl  FM  Jhiilter  iMfg.  T-mpco)  New .  32.50 

\-'5  I>ummy  Antennas.  Very  fi<*d .  2.25 

BC-136.5  t'ootrol  Box.  Ch-mI .  3.95 

FL-8  Filter .  3.95 

FL-6  niter.  Less  cablea.  Fair .  2.$5 

3C-16-D  OSAP  (fun  ('amera  ('omputers  with  all 

ac<’es*.  In  carrying  ca.s**  PNcel .  19.95 

.\T-2A 'APN-2  Antenna.  Fair  cond .  .  4.95 

.'ipare*  lor  ARC-5  and  274  N.  APX-1,  ASO-10. 

We  have  a  large  *t*(cA  of  TS  34A/AP  Spare*. 


\zlmuth  Me<'h.  360* 
.Aiitumatlc  36U 


Ibam  Wl.lrh  8*  Horlz. 
13*  Veit. 


l.P.F.  not  provided 
but  baa  provision 
for. 

Fre*iucncy  1074-1086 
Moa 


Power  output 
1.50  K.W. 


AN/1*PN-1  ETRKK.Vt  41r«>un«l  portable,  beacon  ro- 
aponder.  Unit  will  work  Into  the  AN  .\T’N-2  trans¬ 
ponder  for  purpoHcs  of  homing.  C.W.  communication 
can  also  be  carrie*!  oq  between  plane  and  ground. 
T'nlt  Clime*  complete  with  xmitter.  rei’elrer.  power 
Iiack,  phone*,  etc.  Brand  new  In  knapaai’k.  A.S^AI’N- 
2  TXini'MENT  CAN  BF  SI'PPLIEl)  t)N  OUnF:R. 
SCR-26?i  <»  Automatic  Ra-lm  Compas-  Freq.  range  2'k!- 
IT.'i'iKC.  Complete  with  Hl’-433  t>  receiver.  BC-434. 
LP  21.  1-81,  1-82,  BK22.  etc.  Very  good  CMidi- 

tlon  . $129.95 

St'R-3f>0  Frequency  Mo*iulafed  TTan*i*eirfr.  Freq.  range 
40  4M  miw.  complete  with  IS  tuU-*.  hand.-et  and  an¬ 
tenna.  Powereil  fn>m  self  contained  liattery  pack.  Ex- 
rellent  «'on«litlon.  Weight  appr-n.  35  lb*,  with  bat¬ 
tery.  ea»-h  . $275.00 

T('S  Marino  Radio  Telephone  and  Telegraph  Xmltting 
and  lU-ceiving  E<piipmenr.  Freq  range  1.MNI-12000KC 
Con.si*ti<  of  xmitter,  reivi-jver.  antenna  lotillng  coil,  re¬ 
mote  control  box.  power  unit,  cable*,  etc.  Power  In¬ 
put  is  12  or  32v  IH'.  We  ran  *iipplv  an  llOv  A(' 
iHiwer  supply  for  stationary  use  at  additional  roNt. 
Excellent  lYindlflon. 

Si  R  5.36  Xmitter  Rei-elver  ihandv  talklei.  $>eQ.  range 
3s8.5-.5.'.0mKC.  Complete  with  coil*,  t’lbe*.  crystals 

Very  ViuA  «*ondltlon  . .  $89.95 

\N  .AP.\  10  I'anoramlc  .\daptor  f«>r  Use  with  any  re 
reiver  with  following  IF'*:  4'’.'KC.  5  m.**.  30  me* 
Unit  will  give  ranoramic  pregt-ntation  il  me  wide  fi>r 
4.5.*.KC  lnput>  ilOOKc  for  .MU'  input)  (2MC  for  30 
mcs  input!.  Power  Input  lljv  4uo  eye.  but  cari  b** 
rhangtHl  with  the  addition  of  a  proiier  power  trans- 

loiiner.  FTxcfUeni  condition . $175.00 

10  CM  R  F.  paekage.  2:m)  mo,*.  C.gisists  of  BC-1007 
tnoilulator  *  B('-l'it»l  RF  head  Power  output  approx 

40  KW  Complete  with  fuln-s  .,  . $195.00 

:tT-3f)  .\m-5  10  CM  I.HTR  R  F  load  A  moilulator 
liOw  i»ow«T  appiox.  2  KW  L.ghthou*e  tube  ree  A- 

traii-  V.  T.R.  tunabb  New  . 5135  00 

S<'R-5J0  Frwj,  M'Kiultfed  Portable  Transceiver.  Cruer 
ing  range  of  20,0-27  0  mcs  in  8o  charuieia  KM'KC 
apart.  I'omplete  equiimient  con-isflng  of  BC-620 
tranju-eWer,  pi>wer  *upply  PK  9TA.  T-17  mike,  haml- 
*et.  AN  45  an'enna.  ))aiN*rv  opirated  or  6  or  12v 

input.  Exeelient  oon>t)ti<>n  . $69.95 

.>*('11-610  similar  to  SCR  'lO  except  for  freq.  range 
which  Is  27.0  .38.9  mcs.  Excellent  condltbm..  $79.95 
A.V  ,\P.\-ll  lhil.se  Analyzer  to  work  with  Search  Re¬ 
ceiver  for  analysis  of  received  pulsed  signal*.  I'PS 
pulse  width,  wave  *hai»>,  can  be  displayed  on  an  ('R 
tulve.  Unit  can  also  U-  used  a*  a  standard  oscilln 
scope  fur  g»-neral  *en'b1ng  work.  Input  Is  llSv  ^oi'- 
261X1  eye.  but  can  t>e  changed  with  the  addition  of  a 
60  rye.  transformer.  Very  gistd  condltlMi. 

.SCR  694  Fheld  lUillo  iJght  weight  version  of  SCR  2.»4 
Freij.  range  Is  3  s  O.'i  mcs  Power  output  i*  Al-2o, 
V3  5;  comes  with  transceiver  IU’-13U6.  (IN  45  or  '.8 
hand  gtvnerator  antenna  system,  mlcroi^one,  headset, 
etc.  In  excellent  condition. 

C3  -30  TIU'-l  antenna*.  Fre>i.  range  70-100  mca.  Com¬ 
plete  with  antenna,  pole*,  wires,  etc..  In  carrying 


OTHER  TEST  SETS 

T8189/r  T«- 

TR-llO/AT  IK 

TR-164'AR  TS 

TR-19/A1»Q  5  TS 


TS-278/AP 
TS-102'AP 
TR  47/ArR 
TR  184/AP 


l/.er.  control  boxes, 
Fxeellent  condition 


SQ  10  CM  PORTABLE  RADAR,  this  act  1*  a  ven 

Compact  search  radar,  complete  insfallatmri  avail¬ 
able.  brand  new  in  earning  ca*rt«  with  c*vmp1et* 
maintetiano*  spare*  including  extra  tran.s.  rec.  Ind 
te.-h  data  a*  follows: 

power  Inpvit:  90-130t  60  1  V  V  synch  output 
cve  available 

pulse  rate:  800  cyc  accurain-  ±.’.® 

range:  3.  15,  45  mllea  power  output  1  KW 
pul.'^e  width:  1  microaec.  le  arn  width:  8*  hoii/ 

300  yd*,  min.  range,  all  15*  vert. 

range*  presentation:  .A.R.P.P.l. 


AN'AI»S.15  K  F.  Head  and  M  odulator.  X-bamL  Cnm- 

nletp  with  all  tub*-*  (iood  condition . $99.50 

ScU-504.  lightweight  portable  direction  finder  eover- 
iitg  the  range  of  lOO  K('  to  65.MO.  Bull!  Into  a 
!«‘ather  .suitcase  A  wa*  u.sed  to  trai'k  down  Illegal 
Traii.sndtters.  New  A  complete  with  eparv«. 


CORDS  AND  PLUGS 

C(;-a:2/l73)  CI*N  8  cm  coax  Patih  Cable 

New  . 

(OC  '4'*  ('RD  3  Cable  New  . 

t'X  546  ('RD  3  Cable.  New  .  . 

CD-.'.H8.\  w  SW-14  U  A  2  Cord  .Atta*'hnMn 

with  JK-48  Jt<'k  A  PL  OW  Plug  New . 

CD  307A  with  PL-55  and  JK  New  . 

PL- 55  nug.  -New . . 

83-168  Adapter.  New . 

“I-ISP  Connector.  New . 

‘‘3-lR  Coax  (3onnei>tor.  Nnv . 

PL-6K  plugs  . 

KMJ  Feevi  TYiru.  New . 

83- IF  Feed  Thru.  New . 


DYNAMOTORS  AND  POWER  UNITS 

Input  Output 

Typo  Volt*  Volt*  Amp*  Prico 

l)M-19  12  SOO  200  S$.9S 

PE-12&  12v.^24v  475  .200  14.5$ 

DM-S2  28  250  .060  3.7S 

DM-9S  28  S70  160  2.9S 

DY-12  12  275  .110 

SOO  .50 

PB-79  28  1000  350  Il.ti 

PE-94  28  SOO  260 

ISO  .010 

14  5  .5  2.29 

PE-97  Vibr*tor  Powor  Supply  8.95 

PE'98  12v  SOOt  SS.9$ 

800-1  loTerUr 

28V  HOT  800  cyc  4$.$$ 

PE-103  6  A  12  SOO  .160  15.1$ 

PP-IO-AR  Vibrapack  15.95 

RA-42  (for  BC-639  Raceiver)  29.95 

ATR  Inverter 

I2v  llOv  KC.  I25*«atu  14.9$ 


SCR-$22  VHF  Airborne  Command  Equloment.  Freq 
range  100-156  me*,  in  4  channel*  re<^ver  and  trani- 
mltter.  CTvstal  cnntFilled.  Complete  equlinneiiL 
('nnsist*  of  frail* 'r«*c,  control  box  BC-601.  dynamotor 
PE  94.  ANln4.\  antenna,  plugs,  etc.  Power  Input 
with  PE  i*4  is  28v.  Excellent  condition.  We  (^ 
supply  PE  98  (iynamotors  for  I2r  input  at  additional 
cost. 


PHONE  DIGBY  9-0347 
WRITE  FOR  QUANTITY  PRICES 

Price*  eubiect  to  chanfe  wlthoat  notice. 
F.O.B..  NYC  minimum  order  $10.00. 
20*a  d*po*it  required.  All  merchandle* 
guaranteed. 
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FUU-WAVC  SELENIUM  RECTIFIER  STACKS 

Mas  AC.  Max.  DC  0«N  BtM  Max.  DC.  Ord«r  b; 


OIL  CONDENSERS— DC  RATINGS 


FILTER  CHOKES  HI  V  INS 


10/20  nv  <9  85  MA  11.49 
15  HY  •  too  MA. .  1.09 
15  hT  09  800  Dim....  0.95 
8.3  HY  •  225  5fA.  2.79 
0.6  HY  m  175  MA.  2.10 
8  HY  #  150  MA...  1.79 
too  HY  «  10  MA..  2.95 
SIS  HT  •  2  MA..  2.95 
000  IIT  •  I  MA  2.95 
9/60  HT  •  80/400 


HIGH  CAPACITY  CONDENSERS 

2x5500  MPD  25*  S3.47  I  2000  MFD  15*  S  47 

2S00  ■  ««  t«  I  in*  •  a*. 


RADIO  HAM  SHACK  Inc. 

GREENWICH  STREET  .  NEW  YORK,  N.  Y. 


TUBES!! 


BRAND  NEW!  STANDARD  BRANDS!  NO  SECONDS!  COMPARE! 


TUBES!! 


CoAilAt  relA7  K-101~-4PDT~24f  DC.... 
SM  Of  83>1BP  eo&i-oofmec.orB  for  obore. 
IU1S9U  coaMaI  eabi*— to  oAm 

150*  roll . fll.95  300*  roU . 

300  ohm  twla  1— d.  300*  mlntmum— per  ft. 
SiiCTQA  plAU  relA7  800  ohm— SPOT. 


R-HS 


tOOOKC  oryttAl  BT  . . 

S*  tcopo  Ihlold . 

2  meed  dUl  drlre  for  abAft  rAtloo  5:1  1  to  1. 
ATC  100  ouAfd  Air  trimmer  eerevdilTcr  ahAft... 

OotTAlAb  650  8  50MMF  6KT  battoo  ceod . 

VS- 2  TAO  awttcli . 
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IJ.  S.  GOV’T. 
SURPLUS 
POWER  RHEOSTATS  IQ 


GIJARAIVTEED 

POTEV'oMmRS 


KRAIVD  NEW 

HIGH  POWER  TR.  MICA 


"J"  SI  .50  TYPE  "JJ"  %2.n 

*‘JL"Si.75  -f - 

ohmi  ohifia  ohmi  ohm. 

2SM*  IMK’SM-MP't  .IMS-lMt* 
4*Mt 

SMtt  l25K*IM«-l9Mt  IM  K-25*Kt 

ISK’t].WK  V***-5*K* 
2«K*t2.'MKt22*»-I4Kt  M»KJ««Kt 
J5K"t5««li“  2()K-2*««t 
MK'tlmcC  2.«K-l*Kt 
MK't  lint<>  lnK*-lma«t 

MKt  2nic«' S*K~9tK'  2me«-2in««t 
^ _ 2niain[l««K-l««K*  4in««.«ni««t 

TYPE  "JJJ"  S4.P5 


0-1  TYPE  0-2  TYPE  0-3  TYPE  mi 

■DWII  6KV  .0001  lOKV  .0001  20K'V  ' 

■OOOIS  6KV  .00015  lOKV  .000.3  20KV  O- 

.0002  6KV  .0002  lOKV  .0004  20KV  .OOC 

OOOS  6KV  .000247 12KV  .00045  15KV  .005 
.0047  5K\  0003  lOKV  .0005  20KV  .OW 

.005  5KV  .000375  lOKV  .001  20KV  .00! 

.01  4KV  .0004  5KV  .0011  20KV  .01 

.032  2KV  .0005  lOKV  .0024  15KV  T1 

.04  IKV  .000«5  lOKV  (IlH  12KV  .00( 

.051  1.5KV  .001  6K\  .25  l.OKV  .001 

.03  15KV  .003  «K\  .25  eKV  .001 

.00  1.5KV  .003  SKV  .001  20KV  .001 

OTHER  H.V.  MICAS 

.OMl  IS  SKV  I  01  7KV 

.007  ISKVTyptTSA  I  OS  0  SKI 

.01 _ SRV _ j _ 


Ohmo  watt  ••  Ohmo  watt  aa. 
.8  38  I.Oftm  80  3.53 

.5  80  3  81  ISO  28  3.23 

.8  180  8  03  2M  60  3.83 

1  80  3.81  300  80  3.53 

3  60  3  01  300  100  4.27 

3  100  4.M350  28  1.00 

3  226  0  50  350  100  4.20 

3  8110  8.4i  370  26  l.0« 

3  lUO  4  07  378  160  0.50 

3  325  0  58  400  28  I  08 

3U  818)  10  05  400  76  3.00 

4  328  0  00  500  26  t.08 

8  36  1.07  500  76  3.05 

8  100  4.08  500  60  3.53 

0  38  2.23  500  100  4.30 

0  76  3  00  500  1.50  4.08 

7  28  1  08  585  160  0.00 

8  80  3.53  750  26  3  23 

10  26  3  23  750  160  8.05 

10  100  4.27  1000  26  1.08 

12  36  2.23  1000  150  5  03 

12  60  3.53  1200  236  7.20 

IS  26  1.08  1250  60  3.00 

IS  76  3.00  1250  160  0.50 

15  130  4.38  1500  26  3.53 

30  80  2.53  1500  60  2  05 

25  26  2.23  1800  160  0.24 

50  28  1.08  2000  2  5  3.23 

50  60  3.53  2000  60  2.53 

00  36  1.08  2250  160  0.24 

75  26  1.08  2500  150  0.24 

75  78  3.00  2500  26  3  23 

76  100  4.30  2500  60  3-53 

80  80  3.53  2500  100  4.08 

80  800  12.4*  3000  35  3  30 

too  26  1  08  3000  lot  4.08 

100  60  2.53  5000  36  3  53 

100  100  4.30  5000  60  3.85 

125  26  2.53  7500  60  3.05 

150  80  3.53  7500  100  5.31 

175  28  2.53  10000  60  3.12 

185  26  1.08  10000  100  8.51 

200  26  1.08  15000  26  3.20 

200  100  4.27  20000  160  8.43 

Spaclfv  whethar  *haft  raquirrd 
I*  for  kfioh  «tr  T»awdflT»r  ad|u*l 

A.  SELECTOR 
SWITCHES 

I  Pola  Poa  Dack  Typo  lach 
1  11  1  Bak-a.sbtt  .00 


MM.  Volfataa  Atall 
.1  8^2^ 

.25  3-3-81-4‘ftK 

5  ono>u-8K 

I  60O.l-l(-2*8-4 

3  400-000- !•! 1*2 

4  000-70(5>l-1iK 

0  400-600-1 1-iK 

8  600 

10  600-2IK 

15  6no-iK 
30  OO-aae  S-ph 
100  Sso-Taa  3  x>h 
3t4  800 

3a  600 
4t3  600 

4a  600 
3sl0  VO-aac 

Special  Price* 
oo  Raqueat 


750K-750K-750Kt 

800K-800K-800Kt 

I  a«2'l-R*3-l<3l«<|t 
iHl^l  iiaU 


20K  200K-20Kt 
45K*27K-25001 
700K  700K-74)Kt 
•I  8*aorflalriv<*r 


Knob  tr.w 


TRANS¬ 

MITTING 

MICAS 


rpe  "F"  and  "NIF" 
GLASS  FERRULE 
RESISTORS 

R'att*  Ohm*  Watt* 
60  6800  40 

00  6800  120 

20  7800  18 

20  NOOO  00 

80  8200  40 

120  10.000  18 

40  10.000  40 

18  lO.OOO  00 

16  12,000  18 

20  13.600  18 

80  13.600  00 

00  13.800  120 

120  18.000  20 

16  16.000  120 

20  16.000  M-O-M 

80  16.000  80 

88  16.000  00 

so  20.000  60 

60  20.000  120 

40  25.000  00 

00  26.000  120 

18  36.00  •  120 

00  40.000  00 

20  60,000  MFC 

SO  lOOO.OOO  120 

60  .MM)  .000  MFC 

20  600.000  M-O-M 

40  60UK  MFC 

60  4  0Mrf.  MFB 


BATHTUBS 


Ohm* 


Ohm* 

1000 

1000 

isso 

1680 

160U 

1600 

•600 

I8U0 

ilRM) 

2000 

2000 

2000 

2000 

S6nt 

2500 

3600 

2676 

snio 


Voltflta* 

Avail. 

400 

8-4-600 


UG-35  U  83-IP 

UG-27  V  83-IJ 

UG-27/AU  83-lAP 

UG-S7  U  83IIITr 

UG-5S  V  83-ISP 

UG-87  U  83-IR 

UG-88  V  83-tD 

UGal23  U  83-ISPN 

CG-IPS  U  83-22R 

CG-384  U  €:N  44126 

UG-ia8  U  CN44I2IA 

UG-248  U  CN  44181 

83>IACP<rCt-  . 


NOISE  FILTERS 


Many  other  rypea 


Jor»as 

BARRIER 

STRIPS 


UA)RT  KF.1-1 
U»RT  NKlS-4  BO 
LLORT  Nril-7 
lAOinC  iX-61 
iAOUK  JK-81A 
uatnc  jx-MB 
lAOirR  JX-68D 


SOIJLR  EA-1S5L 
hoijLR  Fit  ms 

Sn|j4R  F1>.101 
SniJlR  RF  IOO 
Snl^R  KF-IOS 
ROtj4R  RF-104 
8<MJLR  Efy-IM 


P-ltl-Vk  . 

P.ltUH  . 

8-lOI-O-MOD 
S-3t3.AB  ... 
8-304-CCT  .. 
P.SM.AB  ... 
P-at8-CCT.L 
S-S06-FHT  .. 
S-lti-AB  ... 
P.3I2.AB  ... 
P.3I2-CCT-L 
P.3I8-FHT  .. 
P.3lS-eB  ... 
P.3IS-CCE  .. 
S.3I8-AB  ... 
8-3I8.AB  ... 
P.324.FHT  .. 
P.324-EB  ... 
8-33t-AB  ... 
t.404-AB  ... 
P.4M-AB  ... 
$.408.  CCT  .. 
8.408.CCT  .. 
$.2488.8B  ... 
P.24I2.8B  . 

$.24I2-CCC  . 
8.802.DB  .. 
P.808.CC  .. 
p.8lt.CE  .. 
P.8I2.CE  .. 


Largt  Variety  Available 
At  Great  Savings 

e»E>4  wm  *a—  **4  *ata 


LEVER 

9  SWITCHES 

Over  100  Varieties  in  Stock 
ef  Mossmen  #4101  Series 


SHOCKMOUNTS 


1%  PRECISION  RESISTORS 

Standard  Brand 

e  Ohma  Oho**  Ohm* 

600  6VI0  72K 

686  6000  78K 

680  6650  76100 

738  6800  88700 

743  7000  OOK 

760  7600  lOOK 

V46  I5K  IlOK 

1000  17K  IISK 

1210  18380  tSOK 

1260  lO-SOO  186K 

1280  20K  180K 

1477  20.508  186K 

1486  2IK  140K 

21)00  22K  146K 

S14S  20600  220K 

2170  SDK  286K 

2600  S2K  260K 

2600  33800  847K 

8460  37600  8MK 

8600  38140  600K 

8760  SVK  760K 

4280  40600  800K 

4800  47710  1.0  M«e. 

6000  ODK  4  0  Met. 

8304  6IK  10  0  Mag. 

8470  81480 

8800  TOR 


MICROSWITCHES 

CR.I070.CI03.B3  i  ••R  RI2T” 
CR.I070.CI03.C3  i  •*YZ’*.7R$ 
CR.I070.OI03.A3  “WZ.7RS7 

CR.in70  CI23.C3  I  ••YZ.2VST 
CR. 1070.0123.03  :  *‘B.RS3«" 
CR.I070.0i02.N3  i  “B.RSlO" 
TYPE  '‘Q"  ■‘WZ-2RQ1 

“4MC3.IB”  1  **BZ.3RQT 

••YP.5  “A”  ,  “T.AZRPP 

‘•AZBPS"  i  “YZ.R8I3' 

*‘HRr»7.lATB"  “BZ.2RQ9 

*'BZ.R3r’  *‘BZV.2RQ 

TYPE  “0"  TN3'’ 

B.I7  *‘AHB.20r 

•‘WZ.2Rr’  ♦•TAAZGPI 

••YZ-2RT‘'  “TAAZG 

|••2-AZG"  }  PWOA” 

|‘•WZ.RL8•’  YZ.2RSTC 

‘•WZ.R8LT*’  YZ.2R8 

••R.RUr*  1 


,v,  204r.|U...lia  IP.  .Yg  - - 

>•"  -  MALLORY 

M  TERMINAL  BOARDS  PUSH  SWITCH 

•O"  *2001  S.P..  •»*.  Mnl.,  m-L .  .N 

*2003  S.P.D.T..  ...•I.di . M 

>  S2001L  8.P.D.T.,  .  .01 

C  S  lotnl.sl  . M  *2004  D.P..  Mil.  2  non-L . 

I  tiral..l  .  1.07  S20<ML  O.P..  ask.  2  Ixk  . . SI 

12  txal.N  . 2.4S  »200«  O.P.D.T..  MK-lxk  . 71 

HUNDREDS  OF  OTHER  ITEMS  AVAILABLE 
m.w  Ht  FOB  oar  oIim  HYB  aid  miltel  U  tiMUt  outoil  mMm 


ALEXANDER  MOGULL  CO.,  INC 


worth  4-0005 


161  Washington  St.,  N.  Y.  6,  N.  Y, 
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A  LEAVING  SUPPLIER  Of  ELECTRONIC  &  AIRCRAEl  EQUIPMENT 


A  C  MOTORS 


TELECHRON  SYNCHRONOUS  MOTOR.  Type 
B3,  110  V.,  60  Cy.,  4  W.,  2  RPM 

PRICE  S5.00  EA 

TELECHRON  SYNCHRONOUS  MOTOR.  Type 
BC.  110  V.,  60  Cy..  6  W..  60  RPM. 

PRICE  S4.00  EA. 
EASTERN  AIR  DEVICES,  Typ«  J33,  Synchro 
noui.  IIS  V.,  400  Cy.,  3  0,  0000  RPM. 

PRICE  SIS.OO  EA 

HAYDON  TIMING  MOTORS 
no  V.,  60  CY. 


TYPE  1600,  2.3  W.,  1  RPM.  PRICE  $3.00  EA 
TYPE  1600,  2.2  W.,  I-I/S  RPM. 

PRICE  $3.00  EA. 
TYPE  1600,  3.S  VP.,  1  RPM.  With  ihlH  unit 
outomotic  engooino  and  disongoging  shaft 
PRICE  $3.7S  EA 

*  TYPE  1600,  2.2  W.,  1/60  RPM. 

*  PRICE  $3.00  EA. 


WINCHARGER  CORP  PU-16/AP,  MC7S0. 
Input  24  V.  D.C.,  60  Amps.  Output  115 
V.,  400  Cy.,  1  «,  6.S  Amps. 

PRICE  $100.00  EA. 

HOLTZER  CABOT  TYPE  149F,  Input  24  V.  D  C. 
at  36  Amps.,  Output  26  V.  at  2S0  V.A.,  400, 
Cy.,  and  IIS  V.,  400  Cy.,  at  SOO  V.A.,  1.'.., 
PRICE  $75.00  EA., 

PIONEER  TYPE  12117.  Input  12  V  D  C.,  Out-* 
put  26  V.,  400  Cy.  at  6  V.A.  ' 

PRICE  $30.00  EA.] 

PIONEER  TYPE  12117.  Input  24  V.  D  C.,  Out-< 
put  26  V.,  400  Cy.  at  6  V.A.  < 

PRICE  $30.00  EA.< 

PIONEER  TYPE  12116-2-A.  Input  24  V.  D  C  < 
at  5  Amps.  Output  IIS  V.,  400  Cy.,  1 
at  4S  watH.  PRICE  $100.00  EA.< 

GENERAL  ELECTRIC  TYPE  SD21NJ3A.  Input] 
24  V.  O.C.  at  3S  Amps.  Output  IIS  V.,  400] 
Cy.,  4SS  V.A.,  1  p.  PRICE  $33.00  EA  , 

LELAND  PE  21B.  Input  24  V.  D  C.  at  90  Amps.* 
Output  IIS  V.,  400  Cy.,  Ip  at  I.S  K.V.A.* 
PRICE  $47.S0  EA.] 


SYNCHROS 

IF  SPECIAL  REPEATER,  IIS  V.,  400  Cy 


SERVO  MOTORS 

CK1,  PIONEER,  2  p,  400  Cy.  PRICE  $10.00  EA. 

Chi,  PIONEER,  2  p,  400  Cy.  PRICE  $14.00  EA. 

CK2,  PIONEER,  2  p,  400  Cy.,  with  40:1  redue 
tion  gear.  PRICE  $1S.S0  EA 

10047-2-A,  PIONEER,  2  p,  400  Cy.,  with  40:1 
reduction  goar.  PRICE  $10.00  EA. 

MINNEAPOLIS  HONEYWELL  Tm  B,  Part  Na. 
G303AY,  115  V.,  400  Cy.,  2  p,  built-in  re¬ 
duction  gear,  50  lbs.  In  torque. 

PRICE  $10.00  EA 

MINNEAPOLIS  HONEYWELL  Amplifier  Typi., 
G403,  115  V.,  400  Cy.,  Used  with  obcve} 
motor.  PRICE  $10.00  EA.  WITH  TUBESj 

REMOTE  INDICATING 
COMPASSES 
26  V..  400  CY. 

PIONEER  TYPE  ANS730-2  Indicotor  ond 
ANS730-3  Transmitter. 

PRICE  $40.00  PER  SET 

KOLLSMAN  TYPE  680K-03  Indicator  and  679- 
01  Transmitter.  PRICE  $15.00  PER  SET 


D  C  MOTORS  ] 

JAEGER  WATCH  CO.  TYPE  44K-2  Cantoctdr^ 
Motor,  3  to  4.S  V.  Mokes  one  contact  pci 
second.  PRICE  $2.S0  EA. 

GENERAL  ELECTRIC  TYPE  SBA10AJS2C,  27  V., 
0.6S  Amp.,  14  oz.  In  torque,  145  RPM. 

PRICE  $6.50  EA. 

GENERAL  ELECTRIC  TYPE  5BA10AJ37,  27  V., 
O.S  omps.,  B  oz.  In  torque,  250  RPM. 

PRICE  $6.50  EA. 

BARBER-COLMAN  CONTROL  MOTOR,  Type 
AYLC  5091,  27  V.,  0.7  Amps.,  1  RPM.  Con¬ 
tains  2  adj.  limit  switches.  500  in.  lbs. 
torque.  PRICE  $6.S0  EA. 

WHITE  RODGERS  ELECTRIC  CO.,  Typo  690S 
No.  3,  12  V.,  1.3  Amps.,  H/,  RPM,  torque 
7S  In.  lbs.  PftiCE  $10.S0  EA 


RECTIFIER  POWER  SUPPLY 

GENERAL  ELECTRIC  TYPE  6RC146.  Input  230 
V.p  40  Cy.p  3  0p  odjusfoblt  input  tops.  Out¬ 
put  130  Amps.,  at  28  V.  D.C.  Continuous 
duty.  Silt  44**  hi9hy  28**  widt  ond  17.S" 
deep  PRICE  $225.00  EA. 


PIONEER  AUTOSYNS  ] 

TYPE  AY1,  26  V.,  400  Cy.  PRICE  SB.SO  EA.< 
TYPE  AYS,  26  V.,  400  Cy.  PRICE  SB.SO  EA  ] 
TYPE  AYI4G,  26  V.,  400  Cy.  PRICE  $15.00  EA.< 
TYPE  AYI40,  26  V.,  400  Cy.  PRICE  $13.00  lA  ] 
TYPE  AYS4D,  26  V.,  400  Cy.,  PRICE  $10.00  EA.‘ 
TYPE  AY131D  Precision  Autosyn. 

PRICE  $35.00  EA  . 


PRICE  $20.00  EA. 


2J1C1  CONTROL  TRANSFORMER.  S7.S/S7.5 
V.,  400  Cy.  PRICE  $10.00  EA. 

2J1F1  GENERATOR,  115  V.,  400  Cy. 

PRICE  $10.00  EA. 

2J1H1  DIFFERENTIAL  GENERATOR  S7.S/S7.S 
V.,  400  Cy.  PRICE  $10.00  EA. 

SSOG  DIFFERENTIAL  GENERATOR,  90/90  V., 

400  Cy.  PRICE  $20.00  EA. 

SG  GENERATOR,  115  V.,  60  Cy. 

PRICE  $50.00  EA. 

W.  E.  KS-5950-L2  Size  SG,  115  V.,  400  Cy. 

PRICE  $10.00  EA. 


D  C  ALNICO  FIELD  MOTORS 

DIEHL  TYPE  S.S.  FD6-23,  27  V,  10,000  RPM. 

PRICE  $6.50  EA. 


DELCO  TYPE  S069370,  27  V.,  10,000  RPM. 

PRICE  $15.00  EA. 


PIONEER  AUTOSYN  POSITION^ 
INDICATORS  &  transmitters] 

TYPE  5907-17.  Dial  graduated  0  to  360*,  264 
V.,  400  Cy.  PRICE  $30.00  EA.4 

TYPE  6007-39.  Dual  Dial  graduottd  0  to  360*,  c 
26  V.,  400  Cy.  PRICE  $50.00  EA.j 

TYPE  4SS0-2-A  Transmitter,  26  V.,  400  Cy.,4 
2:1  geor  ratio.  PRICE  $20.00  EA.4 


VOLTAGE  REGULATORS  ] 

LELAND  ELECTRIC  CO.  TYPE  B,  Corbon  Pile* 
type.  Input  21  to  30  V.  D.C.  Regutated* 
output  1S.2S  at  S  Amps.  PR  1C  $6.50  EA.] 

WESTERN  ELECTRIC  TRANSTAT  VOLTAGE' 
REGULATOR  Spec.  No.  V-122BS5,  Load' 
K.V.A.  O.S.  Input  IIS  V.,  400  Cy.  Output' 
odiustable  from  92  fo  115  V.  < 

PRICE  $10  so  EA.< 


rAte  or  tachometer  \ 
GENERATORS 

EASTERN  AIR  DEVICES  J36A,  .02  V.  DC.  per 
RPM.  Max.  speed  5000  RPM. 

PRICE  $17.50  EA. 

>  ELECTRIC  INDICATOR  CO.  TYPE  B6B  Rotafion] 

>  Indicator,  110  V.,  60  Cy.,  1  * 

•  PRICE  $14.00  EA.] 

]  GENERAL  ELECTRIC  TACHOMETER  GENERA-' 
,  TOR  TYPE  AN$S31-1.  Varioble  frequency,' 
r  3  <t>  output.  PRICE  $20.00  EA  ] 

[general  electric  TACHOMETER  GENERA-' 
;  TOR  TYPE  ANSS31-2.  Variable  frequency,' 
;  3  <t>  oufpuf.  PRICE  $25.00  EA.' 


ALL  PRICES 
F.  O.  B 
GREAT  NECK 
N.  V. 


BLOWER  ASSEMBLIES 

JOHN  OSTER  TYPE  MX2IS/APG,  2S  V.  D.C., 
7,000  RPM,  1/100  H.P.  PRICE  SB.SO  EA. 

WESTINGHOUSE  TYPE  FL,  115  V.,  400  Cy., 
6,700  RPM,  Airflow  17  C.F.M. 

PRICE  $7.50  EA. 

DELCO  TYPE  5060571  Motor  and  Blower  As¬ 
sembly,  P.M.  Motor,  27  V.,  10,000  RPM. 

PRICE  $15  00  EA. 


GENERAL  ELECTRIC 
D  C  SELSYNS 

STJ9-PAB,  TRANSMITTER,  24  V. 

PRICE  $4.00  EA. 
BDJ11-PCY,  INDICATOR,  24  V.  Dial  markod 
-10°  to  d-6S°.  PRICE  $6.00  EA. 

BDJ11-PCY,  INDICATOR,  24  V.  Dial  markod 
0  to  360°.  PRICE  $7.50  EA. 

MISCELLANEOUS 

SPERRY  AS  CONTROL  UNIT,  Part  No.  644036. 

PRICE  $7.50  EA. 
SPERRY  AS  AZIMUTH  FOLLOW-UP  AMPLI¬ 
FIER,  Part  No.  6S6030,  with  tubes. 

PRICE  $5.50  EA. 

SPERRY  AS  DIRECTIONAL  GYRO,  Port  No. 
656029,  115  V.,  400  Cy.,  3  <A. 

PRICE  $25.00  EA. 


ALLEN  CALCULATOR  TYPE  Cl  TURN  b  BANK 
INDICATOR,  Part  No.  21500,  28  V.  D.C. 

PRICE  $15.00  EA. 

TYPE  Cl  AUTO-PILOT  FORMATION  STICK, 
Part  No.  G1080A3.  PRICE  SIS.OO  EA. 

PIONEER  GYRO  FLUX  GATE  AMPLIFIER  Type 
12076-1 -A,  115  V.,  400  Cy. 

PRICE  $40.00  EA. 


iT  NECK  ROAD,  GREAT  NECK.  N.  Y. 
Telephone  GReat  Neck  4-1147 


Write  For  Catalog  NB100  U.  S.  Export  Llcoate-2140 


Wostorn  Unfon  address: 
WUX  Greot  Neck,  N.  Y. 
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TYPE 

PRICE, 

TYPE 

PRICE ' 

TYPE 

PRICE  1 

OAS 

S2.00 

2J38 

17.95, 

5CP7A.... 

15.00, 

OA3 

1.50 ; 

2J39 

5D21 . 

27.50 ! 

OBS 

3.00  1 

2J42  . 

1 50.00 ! 

5JP1 . 

27.50  1 

OC3 

1.75' 

2J49 

109.00! 

5JP2 . 

19.50  i 

OD3 

1.50 

2J50 

69.50 

5JP4 . 

27.50 

ClA.. 

4.95 

2J61 

75.00 

5LP1 . 

18.95 

CiB 

6.95 

2J62 

75.00 

5LP1A 

19.50' 

1B21A 

2.75 

2K25 

.47.50 

6C21 . 

29.50 

1B2S 

3.95 

2K28  . 

37.50 

C6A . 

3.95 

1B23 

9.95 

2K29 

27.50 

C6J . 

9.95 

1B24 

17.95 

2K41  . 

99.00 

7BP7 . 

7.95 

1B26 

2.95 

2K45 

199.50 

7DP4 . 

10.00 

1B27 

19.50 

2V3G 

2.10 

12AP4 

55.00 

1B32 

4.10 

3B24 

5.50 

15E . 

2.95 

1B38 

33.00 

EL3C  .. 

5.95 

15R . 

.95 

1B42 

19.95 

3C24 

1.95 

NE16 . 

.45 

1BS6 

49.95 

3C31 

5.95 

FG17 . 

6.95 

1B60 

69.95 

3C45.  . 

.  13.95 

RX21  . . 

3.95 

1N21 

1.35 

3DP1 A 

.  10.95 

35T . 

4.95 

1N21 A 

1.75 

3E29 

15.50 

45  Spcciel . 

.35 

1N21B 

4.25 

SN4 

5.50 

RK39 . 

2.95 

1N22 

1.75 

4A1 

1.75 

VT52 

.35 

1N23 

2.00 

4B26 

10.95 

RK72. . . 

1.95 

1N23A 

3.75 

4C27 

25.00 

RK73 

1.95 

1N23B 

6.75 

4C28.. 

35.00 

100TH 

9.00 

1N27 

5.00 

4E27.. 

17.50 

FG105 

19.00 

1N48 

1.00 

4J25 

199.00 

FI  23  A 

8.95 

1S21 

6.95 

4j26 

199.00 

203 A 

8.95 

2B22 

4.95 

4J27 

199.00 

211 

.75 

2B26  . 

3.75 

4J30  . 

395.00 

21 7C 

18.00 

2C34 

.35 

4J31 

99.00 

242C 

10.00 

2C40. . . . 

20.00 

4J32 

99.00 

249C 

4.95 

2C43 

27.00 

4J33 

99.00 

250TL 

19.95 

2C44 

.90 

4J37  .. 

99.00 

274B 

3.00 

2D21 

1.75 

4J38 

89.00 

304TH 

15.00 

2E22 

3.75 

4J39. . . 

99.00 

304TL 

14.50 

2E30 

2.75 

4J41 

99.00 

307A 

4.95 

2J26 

27.75 

4J52 

350.00 

310A 

7.95 

2J27 

29.95 

C5B 

2.95 

311 A 

7.95 

2J31 

29.95 

5BP1 

6.95 

312A 

3.95 

2J32 

69.95 

5BP4 

6.95 

323A 

25.00 

2J36 

105.00 

5CP1  6.95 

This  Month's 

1 327A  3.95 

Special  4C28 .  . 

TYPE 

PRICE  TYPE 

PRICE  1  TYPE  s 

PRICE 

328 A . 

9.95  1  725 A.  . 

9.95  {  884 . 

1.95 

350A  .. 

7.95|726A  .. 

6.95,885  .... 

1.75 

350B . 

5.95  726B . 

56.00  889R... 

.  199.50 

357A . 

20.00' 726C - 

69.001913 . 

.  12.95 

368AS  . . . 

6.95  728 AY.. 

27.001914 . 

75.00 

371 B . 

1.95  730A.... 

28.95  931  A... 

6.95 

385A . 

4.95  801  A  ... 

1.00  954  ... 

.15 

388A . 

2.95  802 . 

4.25  955 . 

.55 

393A 

8.95  803 . 

5.95  956 . 

.69 

394 A . 

8.95  804 . 

13.50  957 . 

.29 

MX408U.. 

.75  805 . 

5.95  958A 

.69 

41 7  A . 

17.95  806 

25.00  959 

.69 

434A 

17.95  807  . 

i  6’  975A 

17  95 

446 A . 

1.95  808 

«  991 

.45 

450TH 

45.00  809  ... 

J-JS  El  148.. 

.29 

450TI _ 

45.00,810 

1280 

1  95 

464 A . 

471 A . 

9.95  811 . 

2.75  813 

3.15 

8  95  1611 

1.95 

527  . 

15.00  814 

3.95  1613 

1.38 

WL530... 

22.50  815 

3.50  1616 

2.95 

WL531 

12.50  816 

1.45  1619  .. 

.89 

700A  D 

25.00  829 . 

9.95  1620 

5.95 

701A 

7.50  829A 

11.95  1622 

2.75 

703A 

6.95  829B 

15-95  1624 

2.00 

705  A 

3.95  830B 

11-50  1625 

.45 

706AY 

48.50  832 

1  8^ 

706CY. 

48.50  832A 

9  95 

707A 

17.95  833 A 

49  95  2050 

707B 

27.00  834 

7.95  8051 

1 .80 

714AY 

7.95  836 

4.95  8012 

4.25 

715A 

7.95  837 

9.95  8013 

2.95 

71 5B 

15.00  838 

6.95  801 3 A 

5.95 

71 5C 

25.00  845 

5.59  801 4A 

29.95 

717A 

1.75  849 

52.50  8020 

3.50 

71  BAY  EY 

48.50  851 

80.50  8025 

.  6.95 

71 9  A 

29.50  860 

4.95  9001 

1.75 

721 A 

3.95  861 

39.50  9002 

1.50 

722A 

3.95  866A 

1.79  9003 

1.75 

723A  B 

14.95  869B 

37.50  9004 

1.75 

724A 

4.95  872A 

3.95  9005 

1.90 

724B 

6.95  878  .. 

1.95  9006 

.35 

ATTENTION  PURCHASING  AGENTS  AND  BUSINESS  MANAGERS 

WE  PURCHASE  COMPLETE  INVENTORIES  AND  ELECTRONIC  PARTS  AND  TUBES  FOR  CASH. 
CAN  WE  HELP  YOU  TO  OBTAIN  URGENTLY  NEEDED  ELECTRONIC  MATERIALS? 

OUR  ORGANIZATION  IS  DEDICATED  TO  SERVE  THE  ELECTRONIC  FIELD. 

YOU  CAN  REACH  US  ON  TWX  NY1—3235 


ATTENTION  PURCHASING  AGENTS  AND 
BUSINESS  MANAGERS 

WE  BUY— WE  SELL— WE  EXCHANGE— WILL 
PAY  CASH  FOR  YOUR  INVENTORY  NO 
MATTER  HOW  SMALL  OR  LARGE. 
—TURN  YOUR  OVERSTOCKED 
ITEMS  INTO  CIRCULATION 

Test  Equipment 
Microwave  K  Band  24,000  MC 

TSKI-SE  Spectrum  Analyzer 

X  Band  10,000  MC 

TS  12  Unit  1  USWR  Measuring  Amplifier, 
2  channel 

TS  12  Unit  2  Plumbing  for  above 
TS  33  X  Bond  Power  and  Frequency  Meter 
TS  35  X  Band  Pulsed  Signal  Generator 
TS  36  X  Band  Power  Meter 
TS  45  Bond  Signol  Generator 
TS  146  X  Band  Signal  Generotor 
TS  62,  TS  102,  TS  168 
X  Band  Mogic  T  Plumbing 
X  Band  Tunable  Crystal  Mounts 
TVN  #3EV  Bridge  Cy  94 


TEST  EQUIPMENT 

S  Band  3000  MC 


TS  102,  TS  270 

TS  125,  TS  155,  TS  127 

RF  4  Electrically  Tuned  S  Band  Echo  Box 

BC  1277/60ABQ  S  Bond  Pulsed  Signol 

Generator 

PE  102  High  Power  S  Band  Signal  Genera- 


L  Band 

Hazeltine  1030  Signol  Generator  145  to 
235  Megacycles 

Measurements  Corp.  type  84  Standard  Sig¬ 
nal  Generotor 

TS  47,  40  to  400  MC  Signal  Generator 
TS  226 

Audio  Frequencies 

RCA  Audio  Chanalyst 


Broadcast  Wave  Bands 

162C  Rider  Chanalyst 
Short  Wove  Adapter  for  I62C 
TS  174  Signol  Generator 

Oscilloscopes 

BC  I287A  used  APA10,  APA28 

in  LZ  sets  TS  34  Oscil- 

Supreme  564  loscopes  WE 

TS  126 

Other  Test  Equipment  and 
Meters 

TS  15/A  Magnet  Flux  Meter 
General  Radio  V  T  Voltmeter  728A 
Colibrator  WE  1-147 
General  Radio  1000  cycles  type  213 
Limit  Bridges 

Boonton  Standard  instructions 
Model  40  Pyrometer 
Rawson,  meters  0-10  Microampere  0-2 
Millivolt 

RADAR  Sets  &  Parts 
APS  3— APS  4— R-111/APR5A 
Minimum  Order  $25.00 
Prices  Subject  to  Change 
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SYNCHRONOUS  MOTOR 

\v.  K.  S-128322S. 
For  2  phAM 
240  cycle 
oiK^ratton. 

55  volte. 

Price  $9.75  c«ch. 


Stock  2;SA-217. 


JOHN  OSTER 
MOTORS 

Type*  B-9>1  A 
R-t-2  2t.5  V  DC  a 
12  V  5600  rpm. 
Built-in  noiee  filter. 
Latik*  »ty. 

PRUTCS  ON 
KFgURST 


C-1  Autopilot 
Amplifier 

Three  channel  eervo 
amplifier  for  uee  in  C-1 
Autopilot.  7  tubee.  Stock 
itSA-171, 

PRICES  O.N  REQUEST 


Aircroft  Gencrotor 
Eclipse  NEA-3 

Output  115  VAC:  10  4 
ampa  800  cycles  at 
2400  rpm.  Also  10 
VD<*  at  6  amps. 
Stock  j2SA-806.  Pirfce 
each. 


PM  MOTOR 

upael  27  V  DC  PM 
motor.  Type  9—151278. 
One  In./ox.  torque  at  7000  rpm.  m  •  x  1 H  * 
X  U(  Stock  #8A-288.  Prteo  $12.75 

each.  Quantity  available. 


REVERE 
CAMERA  MOTOR 

27  V.  D-C  Split  field 
aeriea.  Approx.  2H* 
a<i.  X  2  4"  iy.  Stock 
2tSA-Sl5. 

Price  $6.75  each. 


Gyro  and  Uouaina  Mirror 
Aaaembly.  For  K-14A  eight- 
Ing  head.  Gyro  otablUxed 
mirror  aaaembly.  Stock 
#SA-294.  Price  $6.75  each. 


.\C  Motor  Special 
Kaatem  .4lr  Ilevicea  J-SS 

115  V.  400  cy.  3  pbaae  ayn- 
chronous.  8000  RPM.  Slock 
2rSA-59. 

Price  $19.50  each 


DC  SERVO  MOTORS 

F.ltnco  B-64  DC  9er>'n  Tnlt  —  armature 
voltage.  80  ▼  d-c  max.  27.5  v.  field  1/165 
hp  3100  rpm.  Field  current  200  ma.  Arma¬ 
ture  current  200  ma.  at  normal  torque. 
Stock  #SA-21l.  Price  $16.50  each. 


John  inter  .4-tlE-12K  — 

Split  fl>‘l<t  aeriea  reveratble 
motor.  W.K.  KS-5996-LO-4 
28  V.  d-c  at  0.4  ampa.  2  watta 
«>utput.  1^”  diam.  x  2^**  \g 
Ideal  for  ri*lav  or  thyralron 
aervoa.  Stock  jtSA-282.  Price  $6.75  each. 


ITSJN 


INVERTERS 


Wlncharger  PU-7/AP 
Input  28  VDC  at  160 
ampa  Output  116  v. 
400  cy.  1  A  nt  2500 
VA.  Voltage  and  fre¬ 
quency  regulated. 
Coni.  duty.  Stock 
2;SA-164  Price  $99.50 
each. 


G.E.  SASI31NJS 
<PE.118)  Input 
26  VDC  at  100 
ampa.  Output  115 

V.  400  cy.  1  A  at 
1500  VA.  PF  0  8 

W. B.  Spec.  KS- 
5601L.1.  Stock 

jrSA-286.  Price 
$29.50  ea. 


PR-21$Rlaverteni 
Ruaael  Kltrtric 
and  t«etand.  Input 
28  VDC  at  92 
amp.  Output  115 
v.  400  cycles  at 
1500  VA.  PK  0.9. 
Stock  rSA-112A. 
Price  $49.50  each. 


Pioneer  12130-4-B 
<3  A)  Input  23 
VDC  at  14  ampa. 
Output  115  ▼.  400 
cy.  3  A  at  100  VA. 
LVoUage  and  fre- 
.quency  regulated. 
•  Made  1943.  Stock 
»sSA-804.  Price 
*$69.50  each. 


Holtxer  Cabot 
MG-ISS— 


— Input  28  volts  DC 
at  62  ampa.  Output  three  phase  115  volte 
400  cycles  at  750  va.  0.30  Kf.  Also  sec¬ 
ond  output  of  26  volts  400  cycles  at  250 
V.A.  Voltage  and  frequency  regulated. 

»w— Perfect . $99.50  ea. 

AImi  M<i-15SF  . $119.50 


800  CYCLE  INVERTER 

Navy  Typ*  CRV-21AAR.  GE.  SASlSlLJi. 
27  V  D(.T  Input  ^  4&  amps.  120  v.  400  cy. 
output  ®  7B0  V.  A,  P.F.  0.30  Wt.  22.3  Iba. 
Stock  ttSA.132.  Plif‘c*  $59.50  each. 


BLOWER  ASSEMBLY 


a 


WESTINGHOUSE 
FL  BLOWER 

115  V.  400  cy.  IT  c.f.m. 
IncluOF.  capacitor. 
Stock  «SA-144.  Price 
^  fll.SOea. 


ALSO  IN  STOCK 

r-l  Al  TDPIIeOT  rOMPONKNTS 
.\-5  Al  TDPII.DT  GVKOS 
ORNFKAI.  ELM  TRIP  D-C'  SRI.8YN9 
AC  and  IK'  K.\TE  URNKRATOR8 


AC-SERVO  MOTORS 


Pioneer  Type  CK-2. 

26  V.  400  cycles  fixed 
phase,  var.  phase  43  v. 
max.  1.05  In/os.  Stall 
torque.  Rotor  moment 
of  Inertia  7  gm/cm: 
With  40:  1  gear  reduc¬ 
tion,  Large  Qty. 

Prices  OB  Beqnest 


PIONEER  CK.17 

400  cycle  phase, 
fixed  phase.  v.  max. 
variable  phase.  Built  In 
gear  reduction.  Output 
V.— ehaft  speed  approx.  4  rpm. 
Stock  #SA-237.  Price  $16.5$  e«cb. 


FORD  SERVO  MOTOR 

115  volt  60  cycle  two  phaee 
low  Inertia  motor.  16  watte 
output.  BuOrd.  207327. 
Stock  2tSA-231.  Price 
$49.50  each. 


Pioneer  Servo  Meter 

Type  1004;-2A.  2  e  400  cycle 
low  Inertia.  26  v  fixed  phase. 
45  y.  max.  variabls  phase 
Stork  #SA-30.  Prico  $12.50 
each. 


MICROWAVE 

ANTENNA 

A3-21T/APa  16B.  13 
Cm  dipole  and  13 
inch  Parabola  houac^ 
In  weatherproof  Ra- 
dome  16*  dia.  24  v. 
DC  spinner  motor  for 
ronlc  ecan.  Stock 
2;SA-36.  Shipping  wt. 
70  Iba  Original  boxes. 
Price  $14.50  ea. 


ANTENNA  TILT 
INDICATOR 

D-C  Selsyn  type  tilt  Indicator. 
G.E  8DJ23AAK.  24  volt. 
Stock  2rSA-236.  Price  $3.75 
each. 


Compost  Indicator 
I-82F.  Compaao  Indicator. 
0-S«>o*-6  In.  dial.  26  v.  400  cy. 
8-12  ▼.  60  cy.  Ideal  poaltlon 
Indicator.  Stock  #SA-284. 

Prico  $6.50  each 


400  CYCLE 

AIRCRAFT  ACTUATORS 

Manufactured  by  AlrReeearch.  115  volt  400 
cycle  operation.  2^*  linear  travel.  Stat. 
load  200  lbs.  Ten.  75*100  Iba  Comp.  75-100 
lbs.  Stock  2rSA-S26.  Prteo  $24.50  c«ch 


9 


SYNCHROS-SELSYNS 

ISF.  lO,  60.  6F,  5CT,  5HCT. 
5SDG.  6DO.  5SQ.  58F. 
5HSF.  60.  6Da.  70.  2J1F1. 
2J101.  2J1H1.  2J5FB1. 

2J6R1,  2JIFI.  XX 1.  X.  XV. 
Vtl,  II.  IV,  etc. 


products  CO. 

4  Godwin  Ave.  Paterson,  N.  J. 


WRIU  fOk  USTINO 
Prices  F.O.B.  Paterson 
Phone  ARmory  4*3346 


POWER 


cptfnioii^^ 
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#  aUTOAAATIC  pilot  COMPONENTS  •  DC  MOTORS  e  SINE-COSINE  GENERATORS  e  U.  S.  NAVY  SYNCHROS  e  AUTOSYNS  e  SERVO  MOTORS  e  DYNAMOTORS 


SEARCHLIGHT  SECTION 


PRECISION  RESISTORS--V4  WATT— 30« 


10  48  12.32  14.V8 


11.25  13.89  32 

PRECISION  resistor: 

389 


125 

147.5 


414.3 

705 


TIMING  MOTOR 

RPM  115V  *0  eye 
E.  Ingraham  Co. 


loss  220.4  2.193 

123  8  301  8  3.500 

368  6  59.148 

Vi  WATT— JOe 

3.4m  13.3.33  37.0 

3  427  14.825  - 

3.500  15.000 

3.905  15.750 

15.7.55 
15.810 


TIME  DELAY  RELAY 

Reythpon  rrx  24168  KS  10193-60  S*«r. 
•  113  V..  60  cycl**  •  Adi.  50-70  Seconds  • 
2*4  second  mT'*linR  time— spring  return  • 
Mlcro-s»1f«‘h  contact.  lOA  •  Holds  ON  a.s 
long  M  power  Is  applied  •  Fully  Cased  • 
ONLY  . $6.50 


Orders  $3 . All  orders  f.o.b.  PHILA,  PA. 


RELIANCE 


MERCHANDIrZil'NG  CO. 


AN  CONNECTORS 

IMMEDIATE  SERVICE 
PHONE!  WIRE!  WRITE!  YOUR  NEEDS 


Arch  St.  Cor.  Croskey  Philo.  3,  Po.  Telephone  RIttenhouse  6*4927 
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SEARCHLIGHT  SECTION 


THIS  EQUIPMENT  IS  THE  FINEST  AVAILABLE,  BUILT  BY  LEADING 
MANUFACTURERS  AND  UNCONDITIONALLY  GUARANTEED 
BY  WELLS.  MANY  TYPES  NOT  LISTED  ARE  IN  STOCK.  SEND 
US  YOUR  REQUIREMENTS  FOR  IMMEDIATE  QUOTATION. 


JoAn  Osttr 
Gen«fal  Ind 
Emtfson 
Radmoml 


1?VDC  1  4A 
13VDC  9A 
24VOC  24A 
24VDC  96A 


shaft  Shunt  Wd 
shaft  1  12  HP 
160  Ft  -Oz  torque 
Complete  blower  assembly 


IISVAC  60  C] 


Western  EM 
Signal  Elect 
General  Elect 
Stromberg 


llSVAC  400£y 
24VDC  66A 
24VDC  13A 
24VOC  4SA 


25  CFM  blower 
*4 'll*  shaft  1  190  HP 
Shunt  wound 

shaft  003  HP 


r$iephori«  ringing  circuit  motor 
m'i'w*  shaft  Senti  Rev 


A16B-26R 
DESTSIR 
5069267 
KS5996  L04 


26VOC 
27VDC  1  4A 
27 5VOC  25A 
28VDC 


28VDC  1  75A 


'ilVb*  shaft  Series  Rev 


Bendii 

Fractional  Mtrs 
Electrolui 
John  Oster 


E  11500-1 
SH-280 
20100 
A-21'£12R 


28VDC  lA 
28VDC  3  1A 
28VDC  lA 
28VDC  4 A 


Emerson 


Electrafui 
Western  Elect 
General  Elect 
General  Elect 


28  5VDC  1  8A 
50-60VAC  175  Cy 
57  5VAC  400  Cy 
57  5VAC  400  Cy 


General  Elect 


General  Elect 
Diehl 
Bendii 
Bendii 


115VAC  400  Cy 
llOVACSOCy 
lI0VA€60Cy 


S^yn  generator 
Synchro  repeater  selsyn 
Synchro  differential  selsyn 


nOVAC  60  Cy 


Synchro  transmitter  setsyn 


With  brKket  mounting 


No  mounting 
With  base  plate 
No  mounting 
No  mounting 


CHECK  WELLS’  HUGE  STOCK  FOR  IMMEDIATE  DELIVERY  OF 
QUALITY  COMPONENTS  AT  SUBSTANTIALLY  LOWER  COST 

•  Resistors  •  Condensers  «  Wire  and  Cable  •  Relays 

•  Co-ax  Connectors  •  Rectifiers  •  Transformers  «  Chokes 

•  Micro  Switches,  Toggles  •  Antennas  «  Accessories 

•  Electronic  Assemblies  •  Dial  Light  Assemblies 


MANUFACTURERS  AND  DISTRIBUTORS:  WRITE  FOR  CATALOG 


oeofi  of«ccr  on  through  rou*  iocai  rarts  jorbir 


833  W.  CHICAGO  AVE.,  DEPT.  SL,  CHICAGO  22,  ILL 
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Vestern  Elect 

1171091B 

27VDC  1  6A 

285VDC  075A 

2H' 

*33' 

No  mou  ling 

tedmond 

5047 

27VDC  1  75A 

285VDC  075A 

2H' 

4V4* 

No  mounting 

iicor 

ML3415-254 

27  5VDC1  5A 

lOOVDC  150A 

IV,’ 

W 

With  base  plate 

iicor 

ML3420  194 

27  5VDC  4  OA 

325VDC  200A 

3H' 

S33' 

With  base  plate 

CQR 

3J5D?BA 

27  9VOC  1  25A 

220VDC  070A 

3H' 

534' 

No  mounting 

Continental 

DM310A 

28V0C  5A 

lOOVDC  OlA 

2Vt' 

433' 

No  mounting 

CAY 

DM32A 

28VOC  1  lA 

250VDC  060A 

2W' 

433' 

With  bau  plate 

’loneer 

PE86M 

28VDC  1  25A 

250VDC  060A 

2H' 

433' 

With  base  and  hiter 

Sendii 

DA-IA 

28VDC  1  6A 

230VDC  lOOA 

3Vt' 

533' 

No  mounting 

Redmond 

DMS  3A 

28VDC  1  4A 

220VDC  080A 

2H' 

4‘,3' 

With  base  plate 

MS6 

28VDC  1  4A 

250VDC  060A 

234' 

4‘/,' 

With  base  plate 

Eicor 

ML-3420  90 

28VDC  3  3A 

400VDC  125  A 

iV," 

6'/3' 

With  base  plate 

Continental 

DM33A 

28VDC  5A 

575VDC  160A 

iv,’ 

733' 

Cont.  duty.  No  mounting 

Winco 

41S6 

13VDC  13A 

250VDC  060A 

4'a 

8H' 

With  base  plate 

13VDC 

300VDC  225A 

Intermittent 

Continental 

DMX310A 

12VDC  2  8A 

I50VDC  lOOA 

234* 

433' 

Cont  Duty  No  mounting 

Airs 

VA  137 

nsvAceocr 

90-135VAC  7  6A 

334' 

534' 

H'Kl*  Shaft  Ind  Volt  Reg 

DIMEIKI0II3 

Pioneer 

PE  55 

12VDC  16A 

MOVDC  0.2A 

734'«I234'«13W 

Pwr  Unit  W  DM  19G 

Cont 

DYN.  Filter  and  Mounting 

Westinghouse 

PE  94C 

28VDC  10  5A 

300VOC  260A 

154' 

i633'il233' 

Pwr  Unit  W  DA3A 

150VDC  OlOA 

DYN  Filter  and  Mounting 

14  5VDC  lOA 

^  MANUFACTUIEI 

TYPE  01  NO 

INPUT 

OUTPUT 

DU 

LOTH 

SPECIAL  INTOIMATION 

SEARCHLIGHT  SECTION 


ELECTRONICRAFT 

•  ,  INC.  ' 

.27  MIIBURN  ST.  BRONXVIUE  8,  N.  Y. 

PHONE:  BRONXVILLE  2-0044 


MICROWAVE  RECEIVERS 

AN/APR'I  Hvc^ir^ri  and  tuctnc  units  TN-l  (38  to 
MCI  TN-2  (76-3U0  MC)  TN-3  (SOU-KMK)  M('). 
AN/APR. 4  Tuning  uoltn  TN-16  (3S-W  MCI  TN-17 
<76-3AO  MCI  TN18  (300-1000  HC).  TN-19  (O-V) 
2200  MC). 

RIIIA/APR-SA  ItecfiTers.  1000  to  6000  MO. 


MOTOR  GENERATORS 


2.5  KVA-  Diehl  Else.  Co.  I2UV  li.C.  to  I2oV  AC. 
i>0  cjr.  IPb.,  .4I‘K  Complete*  with  Msgnetio  Con¬ 
troller,  2  Field  1th -OH  and  Full  Set  of  Sparo  Part»: 
lEKtludmg  Spare  .Armatures  tor  Graerator  and 

Motor.  Full  spec,  on  re<|UeAt.  New . 5285.00 

2  KVA  O’KMfe  and  Merritt.  ll.'iV  1>0  to  120V  AC. 
50  cy.  Idles  at  3  i*h.  syncs  motor  on  2u8V.  50  cy. 

New.  Kxport  crated . 5165.00 

1.25  KVA  Allis-Chalmarf.  2.30  IN'  to  120  AC.  60 
ry.  1  l*h.  Fully  enclosed.  Spisshproof.  Ball  Bear¬ 
ings.  Centrifugal  starter.  New,  ivmplete  with  kit 

of  Spare  Parts . $175.00 

M.G.  IW,  Holtxar-Cabot  Motor:  440V,  Sl’h.  60  cy., 
.&0A.  l'3HP.  1750  KPM.  Oenerstor:  70V.  3Ph,  146 
Cy.,  .140KVA.  Exciter:  115IH'.  lA.  New..  567.50 
Typo  CG-21302.  44iiV  AC.  rtu  cy,  31*11,  1500  VA  to 
>75  1>C  and  .30«IV  IK*.  New .  560.50 


FILAMENT.  4mi  2B00  i-y.  Input: 

1I.*>  la.IV.  IMitput;  5V3A  ^\.tA/5V3A/5>3A  538^ 

5V6A/6.3V6A '8.35A.  NVw . W.W 

THVRATHRON  POWER.  400/1600  ry  iUyllm 

UX.8876.  4181/1600  Prl :  ®  Ji 

1.5A,  6.SV  »t  I.2A.  Twt  r  m.,.  1780.  Nm - M./S 

PLATE  WECO  KM9580.  4l8i  800  cy  ITl;  115V.  Bw: 
1350-0-1350  mt  .05TA  12700  V  Tol»ll. 

.hided.  Wt  2.3  lbs.  New . »2.»» 

Pl»t8.  Thordirwn  rT46««9.  1650  VA.  IM;  105- 
120V.  500  ev.  1  ni.  Sw:  5600V  I’Mter  t.pped. 

1.5KV  ineul.llon.  Br«n<i  new . »«».»» 

PLATE  A  FIL.  WECO  K»t<'.55.  400  ey.  IM:  IISV. 
8e«'  «1;  ».30  0-!«0.  Sec  si:  Three  6  35 

FILAMENT.  4mi  2400  epe  WKfO  KS0553. 

115V.  S.e:  8  2V1.2.'.A  6.35V1.5A  Eleeot.t  ihdld^ 

Wt.  0.5  Iho.  New . 11.96 

PLATE  A  FIL.  400/2800  e>.  ITi:  0  80/tl5V.  See: 
P1-=12IHIVIM-  >t  I.5MA.  See.  #2=4nOVUC  »t 

UOMA  PH.  S-ew:  6.4V4.3A/8.S5Vl).8A  (In. 

150OVI  .5V2A/5V2A  . *6.95 

RETARD.  400  e>  WBCO  K89598.  4  Henry 


MODEL  AN  APA-10 
PANORAMIC  ADAPTER 

l>migne«l  for  use  with  receding  eqiiipnie 
ARU-7.  AN/.4IIH-5,  AN  APU-4.  St  lt-.-iH; 
recelrer  with  I  F.  of  455  kc.  S.2mc.  or  3U  n 
With  21  tubeM  Including  .3'  scope  tube.  <' 
for  operation  on  115  V.  60  cycle  source. 

PRICE  . 

A.N  APA  10  >0  PsgeTeih  Msflual 


LAVOIE  FREQ.  METER 

375  to  725  MCS 

M4Miel  TN  J27/fT  Ia  a  ct>ra[)act.  self-contam^-d.  pte 
clsion  1  Ml')  fre«jueiicT  meter  which  pr4Hld»*s 
4Uick.  acinirate  readings.  lUsjuires  a  standard  1..5V 
"A”  and  4-1V  "'B’'  battery.  Usn  0-15  minute  tim- 
switch.  Contains  idurdlly  constructed  HI  ••Q  ” 
resonator  with  a^eragn  '*Q'*  of  .3000  working  directly 
into  detector  tube.  I’ses  957.  LS6  and  3S4  Tubes 
Complete,  new  with  Inst.  book.  Less  bat 
tertes.  Write  for  deacriptlTe  circular.  569.50 


INVERTERS 


Onan  MG-2I5H.  .Nary  type  n'/13.  Input  115/230. 
ey.  1  Ch.  Output  lir..  4'<0  cy.  1  Ph.  12tK»W  and 

26V  IH‘  at  4  amps.  New .  5295.00 

G.E.  Model  SD-2INJ3A.  Input:  24V.  IH'.  Output: 

ir.V.  4UU  cy..  485  Va.  New . 529.50 

Leland  Elec.  Co.  Model  PE206A.  Input:  2KV.  DC. 
38  Amps.  Output.  8nv..  800  cy.  4H5  VA.  New. $22.50 
G.E.  J8I69I72.  Input:  2SV.  DC.  Output:  115,  4CN» 
'vclew  a*  1.5  kVA . 532.50 


60  CYCLE  TRANSFORMERS 

FILAMENT.  lUythcn  Ilypeiwll  Core.  Pel:  1I5V. 
Sre:  6  3V22A/6.3V2.4A/9.3V2  25A/6.3V(>.6A  Inw 

for  ITtHIV  . •*■•* 

Hlfh  RMttnne.  Tran,.  <1.  E.  tvT8-  1  ::5ii2A.— 60  cy.. 
V.  ltase  H20«-i:i.'i.  Iiiiiuetmnee  II  V  Winding  135 
ll.•llrle^.  Output:  1V«I.  Voltgge  22  8KV.  r»t. 

431806.501.  .New  . ***••“ 

High  VoltAg.  Trtn,.  W.-sliiigh.  tiw  l-rl-  115.  60  ey. 
See:  15,00«  C.T.  60  .\IA  (i  ool  7or  Hi  I’'*  "J'  «« 

jp  . 


SWEEP  GENERATOR  CAPACITOR 

lllgti  Hpe-d  hdll  bearings.  Split  -lator  filter  pi.ite 
s«\lal  type  5.1U  miuld.  Hraiid  n.-u  $2.5l 


DYNAMOTORS 


PULSE  TRANSFORMERS 

V4T8  0  KS  956:i  Siippile.  rnitage  peaki  of 
m  807  tul,.  TV-ieii  at  20(8)  l-tilHeN.  wn:  and 
s-ak  Wd8  12-18  nlini,.  W.lg.  1-3=T2 
,  of  Wdg  I  3  -  ii7:t  II82II  at  1116  rp8  .  95  90 
WWO  KS  161310.  50  KC  to  4MC.  IV. 
,%•  high.  120  to  23.50  ohm,.  New . JI.96 


BC-348  RECEIVER  PARTS 

for  Models  C.  E,  H,  K,  L,  M,  P.  R. 

iHal  M*‘ehan!sm  af».s**nihncR.  1st,  2n<l.  3rd.  4th  I  F 
tranihfiirmerH.  w  W  <>m-,  and  xtal  filter  trail’*  witt 
itaN.  .All  It  F,  coils.  Front  pan»‘N.  shin-k  nu-unt- 
laarge  uuantity  misi-.  hardware  sub  aAweiiildies.  etc 
Write  your  reviulrements. 


Navy-Type  CAJ0.2II444.  in.5  130V  DC'  to  13V  IH* 
at  40A  or  2«V  IH  at  2oA.  lUdio  Filtered.  Com¬ 
plete  with  line  Switch.  New . 589.50 

Eicor.  64V  DC  to  IIOV  AC.  60  ey.  1  Pk.  2.04 

Amp«.  New  . $24.50 

Eicor.  32V  DC  to  imv  AC.  60  cy.  1  I'll.  0.43  Amps. 

New-  . $22.50 

Type  PE94C.  For  use  with  Sl'Hr.22  Transmitter- 

Receiver.  Brand  new  in  exijnrt  casee . $15.00 

Carter  6V  IK?  to  4'M.V  IN'  at  375  mils.  New.  . $39.50 


RAYTHEON  VOLTAGE  REGULATOR 

Adi  Input  taps  y5-13ijV.,  (hi  cv.  1  T*h.  Output: 
Ur>V..  W)  Watts.  H  of  Reg  Wt  2“  Iba.  f.M*'  H 
X  SH*  L  X  48k'  w.  Overload  protei’tesl.  Sturdily 
sonatruaed.  Tropicallied.  Special . $14.75 


MISCELLANEOUS  EQUIPMENT 

TS  127  r  l>A«4.1e  Freu-  M'  ter— :'.75  to  72.5  M* 

T8  47  APR  Test  Set— 40  to  .500  MC 
213  A  liuMont  C  K.  MiNlulation  M'mitoi. 

HC12M.1  aI'N  4  Test  8.  t. 

62.'’.'’.A  M  I*.  Interpfilallon  Om*. 

TS  2.3/Al»N  Teat  Set. 

TH-48r/U  Peak  to  Peak  ATA'M 


AMPLIDYNES 


HIGH  VOLTAGE  CAPACITORS 

.25  MFD..  20KV . $2( 

.25  MFD.,  i5KV .  2: 

.5  MFD.,  25KV . 3- 

I  MFD.,  I5KV .  3- 

I  MFD.,  7.5KV . i: 


G.  E.  Model  SAM2IJi7.  4600  R.P.M.  Motor  Com 
pound  wound.  l.'iU  Watts.  Input:  27V  IH.'.  Output: 
6mV  IH’.  Sig.  Corpn.  V.  S.  Army  MO  27-B. 

New  . $34.50 

Ediaon  type  5AM3INJI8A.  Input;  27  volts.  14 
Amps..  K-3O0  Ul’M  Output:  60V  IH'  at  8.«  a^up^. 
'.'{d  Watts.  New  . $22.50 


G.  E.  SERVO  AMPLIFIER 

INpe  2('V1C'1  Aircraft  .AmpU«lvne  control  ai 
n.'i  volt>(--400  ncles  Iinal  -hanm-l  Kiupl 
8SN7(»T  anil  4-6V6GT  tube».  Supplied  le>a 

New . . . . . 


SOUND  POWERED  PHONES 

Waatem  Elactric  No.  D173312,  Type  o.  Comblna- 
Lion  headset  and  cheat  mlcruphooe.  Brand  new  In¬ 
cluding  20  ft.  of  ruhlier  covert  cable . $17.50 

Automatic  Elac.  Co.  No.  GL843AO.  Similar  to 
above  but  including  Throat  microplxam  in  addition 
to  cheat  microphone.  Brand  new  with  2o  ft.  rubber 

»vered  <*ahle  . $10.00 

U.  S.  fnttrumant  Co.  No.  A-26o.  Complete  with 

20’  cable  and  plug.  Brand  new . $13.50 

W.  C.  type  T8-I0M  Handaat.  Now . $16.50 


SMALL  D.C.  MOTORS 


LINEAR  SAWTOOTH 
POTENTIOMETER 
W.E  KS-1S138 

Has  continuous  resistance  winding  to  which  24 
volts  D.C.  Is  fetl  to  two  Used  taps  180*  apirt  Two 
rotating  brushes  186*  apart  take  off  linear  saw¬ 
tooth  wave  voltage  at  output.  Brand  New  .  .55.50 


PARABOLOIDS 

Hpun  Alagnesium  dlshea  17H*  dia.  4'  deep.  Mount¬ 
ing  brackets  for  elevation  and  azimuth  control  on 
rear.  IH  z  I  Ay'  opening  to  center  for  dipole.  Brand 
new,  par  pair . $8.75 


8,000-VOLT  TRANSFORMERS 

Primary:  115  V..  60  cycles. 

Secondary:  6000  V.,  C.T..  800  V.A. 

Brand  new  in  sealed  cans  $27.50 


SWEEP  GENERATOR  CAPACITOR 

High  api'ed  ball  beanngs.  Split  atauir  ailver  plated 
ooazlal  type  5/10  mmid.  Brand  new . 52.50 


RADAR  ANTENNAS 

Type  SO-I  (KH'M  t  ConiHete  assembly  with  re- 
rtectm.  wavegxiide  nuzzle,  diive  motor  and  aynchros. 

?tc.  Nfw  m  original  canea . $279.50 

Type  SO-3  (3  C.M.)  Surface  Search  type  complete 
with  reflector,  drive  motor,  aynchro.  eh'.,  but  leas 

plumb>ng.  .New  in  original  eaiies . $189.50 

Type  SO-13  (16  CM.)  Complete  aasembly  with  24* 
di.sb  with  f«»edbark  dipole.  Complete  with  synchme. 
drive  motor,  gearing,  etc.  New  m  original 


CRYSTAL  DIODE 

Sylvanla  1N21B  Individually  boze<l  a 
leaded  foil.  Brand  m-w . 


WESTERN  ELECTRIC  CRYSTAL  UNITS 
Type  CR-IA/AR.  Available  In  guantltj — following 
frwiuencles— fundamentals. 

.5910— 64.'.0— 6376— 6476— 6516— 6616— 6670— 6690— 
6940  -7270— 7350— 73j»0— 7390— 7480— 7580— 9720— 
Kilocyclee. 

$1.25  each 


SYNCHRO  DIFFERENTIAL 
GENERATOR 

Ford  Inst.  ('o.  Type  .'uWIKJ  Brand  New... 
Kl<H-trolux  Toniue  Motor.  .  , 


AUo  In  stock — spare  refle<'t«r>*.  nozzles,  probes, 
right  angle  bend-s  tor  SO-1  antenna^. 


All  prices  indteafed  ore 
FOB  Bronsviile,  New 
York.  Shipments  will  be 
made  vio  Railway  Ex¬ 
press  unless  other  in¬ 
structions  issued. 


All  merchandise  guoronteed. 
Immediate  delivery,  subject 
to  prior  sole. 

All  Priee$  Subject  to 
Change  Without  Notice 


1 


SEARCHLIGHT  SECTION 


TEST  EQUIPMENT 

1-222A  Sifiial  GvMrtlcr . 

t>72K  G«n«nit9r . 

ViM«t  m*4.  2lt 


METERS 

3MA  DC  2'/i*  R — Simpton  biRck  seal*  S3.SS 

MO  UkrMJiitt,  OC~2Vi*  rtund— 8«n . 4.30 

1  «a.  DC  Fan  ty»»  4*  Malt  (raai.  from  oaoift)  3.M 

MO  ma.  DC  2*  a'  R.—Goneral  Eloetrte  .  2.M 

2  amp.  RF  2''a*  S«.— Sfmpaon . 3.IS 

S  amp.  AC  4«4*  R.— JBT . 4.11 

10  amp.  RF  S'**  R.— Simpson  . 4.0S 

M  amp.  AC  VV  R.— Gonoral  Eloetrte . 4.11 

3  amp.  RF  V/^  R.— Wooton  . 0.00 


COAXIAL  CONNECTORS 


•  C-D  Qviotono  FIttor  Tyfo  IF-IO  M0.'220V  AC/OC 

20  Ampa  . •  H-00 

•  TS-I27/U  Frto.  Motor  w/oparot . 

•  TS.I43/CPN  OoeiMoocopo . * 

•  Damont  I7SA  OociiloMOpo . *$22S.M 

•  LM.20  Frooaoaoy  Motor . *  MOM 

•  Gon.  RaOio  7S7-PI  Powor  Sapply . *  127.10 

•  TS-O/AP  Fro«H0«icy  Motor . *  |42  00 

•  I-ISOA  SipnaJ  Gonorator . *  $05  00 

•  A.W  Barbor  Labs.  VM.29  VTVM  . •  $86.00 

•  rs.lOA/APN  Oolay  Lino  Toot  .  $45  00 

•  T8.II/APQ.S  Cali^tor  .  $75  00 

•  REL  W.MM  Froaaoncy  Motor  160-220  MC  $32.95 

•  CWI-OOAAG  Ranto  Calibrator  far  A8B.  ASE.  A8V 

■nO  A8VC  Radan .  $1b.l6 

•  CRV'UAAS  Phantbw  Antonna  for  Tranimittoro  op 

to  400  MC .  til. 79 

•  3  CM.  Pickup  Horn  Antonna .  $9.09 

•  I.I38A  Slinal  Goporator— 10  em . *$189.00 

All  Itomo  Now  Cacoft  Whom  Notod  *  (Cxe.  Uood 
Condition) 


89-2i.\P  tl.tO 

B3-2iR  .08 

RJ-iiSP  1.19 

8J-1M  .19 

89*189  .19 


MAGNETRONS 

3J91 

4JJ1 

4I3J 

9Ji9 

5J20 

700B 

700C 

700D 

I  706AY 


FULL  LINE  OF  JAN  APPROVED  COAXIAL 
CONNECTORS  IN  STOCK 
UHF  N  BN  BNC 

UG-7  UO«23  UO-37  U<;-102  UO-175  UO-JM 

UO-13  lT(}-24  UO-67  UO-109  UU-176  VO-299 

UO-18  UO-27  U098  UO-KK  UO-1R9  UG-200 

Un-10  UO-27A  UO-85  UG-lOA  MX-109  1*0-294 

rO-21  UO-29  UO-89  UO-lOH  UO-107  110-274 

VG-21B  UO-30  UO-87  VO-liyi  00-201  UO-279 

VO-22  VO-34  VO-AA  VG-UH  UO-206  Ua-279 

VO--22H  r(;-0H  ro-ieo  vo-239  uo-200 

VO-197  r(J-24.S  VO-201 
UO-171  UO-3U0 


KLYSTRONS 

4I7A 

707A 

707B 

729A 


2Ki9 

2X29 

2K29 

2R29 


2K99 

2K49 

JK94 

2K99 


739A/B 

72nA 

724B 

9011 


MISCELLANEOUS  EQUIPMENT 

Amporov  IB98  Gamma  Coantor  .  .  .$ 

Poworstat  l226->i  I5/230V  Inpat— 0-270V  oat 

#  9  amp . 3 

EiMAC  35  TG  lonliatlon  Gaafo 

ATR  Invortoro  6VOC  to  MO  VAC  60  ey  75W  2 

ID.6/APN.4  Indicator .  i 

R.7/APS-2  RacNvor  .  4 

R-78/APS.I5  Roeolver . 4 

FL-8  1020  cycto  Alter . 

RM-29  romoto  control  unit . 

RM.|4  romoto  control  amt . 

RTA.IB  12/24  V  dynamottr . .4 

BC-I206  CM2  Roeolvor  . I 

CY.230/MPG.I  Radar  CORtolo . S) 

G.E.  Typo  JP-I  portaMo  oarront  trantformor. .  3 

ASB-4  Radar  opuip.  Comptota . 1 

T.9/APQ  2  lOM  tuboa .  I 

RCA  AVR.I5  Bnaeofl  Ronr .  I 

TBY  Trant.Rorvr  . 2 

Pionoor  Typo  800- IB  Invortora— 28VOC  to  120V 
800  cy  7  amp  AC  (aaod).  ...  2 

G.E.  Invortor— 28VDC  ti  120  VAC  800  ey 

7MVA  I  A .  3 

Navy  80*3  Radar  comNoto . I2t 

Navy  DP-14  Direction  FIndar  complete . 31 


OIL-FILLED  HIGH  VOLTAGE 
ISOLATION  TRANSFORMERS 

Pri.  400V  60  cy.  8oe.  MSV  200VA  Iniulatod  for  50KV 

DC— G.  E.  Form  EIR— 3rH  x  iro  . $125.00 

Prt.  MSV  60  cy.  Sac.  1 15V  2MVA  iniulatod  for  35 
KV  DC— G.  E.  Form  CIR— 29'H  x  I2<a*  D.$I2S.OO 


M-396 

M-359 

M-369A 

M-390 


NfC-277 

MC-320 

PL'2A8 

PL-299 


PU299A 

PL-274 

PL-2M4 

PL-293 


93-0 

93-M 


D-193990  ES-989998-6 

D-199132  Lc^9t72-l 


VOLTAGE  DIVIDER 

G.E.  Cat.  8248886G.I  and  900I934G-I  17^46.400 
ohmi  35KV  70:1  ratio  wiro  wound  shteldod  oit- 
flllod  40'H  X  irD .  . $77.50 


TYPE  POTENTIOMETERS 

a.  Shaft  Roalo.  Shaft 


Roola.  Shaft 
90K  3/r 

90K  1/3* 

lOOK  SS 
190K  13* 

30#K  3/r 

258K  SS 
390K  3  4* 

250K  3^8* 

90#K  SS 
90#K  1  4* 

900K  7/14* 

I  Mod  SS 
I  2.9  SS 
,9MoiSS 
9K  SS  I9OK  1/4*  1 

DUAL  -jy*  POTENTIOMETERS 
90  SS  t  MO  SS  1 1  Mod  SS 

100  SS  IK  SS  3.9  ^dSS 

390  SS  2900  SS  9  Med  SS 

330  SS  'lOK  SS  I1K/25K3  8* 

TRIPLE  JJJ  POTENTIOMETERS 
lOOK/IOOK/IOOK— 46*  20K/IMK/I9K— H* 


2<t>  LOW  INERTIA  SERVO  MOTORS 

KOLLSMAN  Typo  937-0240— 85/68V  100  ey  S  watta 
2650  RPM— new  $12.95 

DIEHL.  Typo  FPE-25-II  75V  60cy  4  watti  — 
new  .  .  .  $34.M 


PULSE  TRANSFORMERS 

UTAH  E  UTAH  1 

G.E.  686-627  WeitlnthouM  232- AW2 

G.E.  68G828  Woatinjhoaeo  232-BW.2 

G.E.  6AG929GI  AN 'APN-4  Block  Oao. 

G.E.  80613  Phtico  352-7149 

G.E.  K-2489A  Phileo  352-7150 

G.E.  K-2744B  Phtico  352-7071 

AN/APN-9  (901756-501)  Phileo  392-7178 
AN/APN-9  (901756-502)  Raytheon  UX-73S0 
AN/APN-9  (352-7250)  W.E.  0-181310 

AN/APN-9  (  352-7251)  W  E.  D.I832«7 

WoKtinahoaie  PH-I  W  E.  D-163325 

Waitinphouio  t3?-AW  W  E.  D-I64MI 

Woatlnihoaao  I390W2F  W.E.  KS-9583 


OIL  FILLED  CONDENSERS 

VDC  Prten  I  MFD  VDC 

604  $  .69  I  .1  2966 


Price 
$  .69 

3.89 
19.88 

3.99 
4.88 
1.68 
1.70 
4.78 

4.99 

8.99 
18.99 

4.99 
4.39 

4.90 


7600 

16KV 
16KV 
I6KV 
20KV 
326V  AC 
66#VAC 
660VAC 


SOUND  POWERED  TELEPHONES 

8.  NAVY  TYPE  M  HEAD  AND  CHEST  SETS 
U.&l.  A.260  W.E.  D-I730I3 
A.E.  GL832BA0 
ANY  TYPE— $14.88  EACH 
•-10  Typo  HandMti . $8.82  oa. 


AN/APA-23  RECORDER 

Swoope  any  roceivor  throaph  Ita  tanlnp  ranpa  and 
permanently  raeordi  fraaucncy  and  tima  of  roeolvod 
ilanala  on  papor  chart.  Power  Input— (mntnr»  ?7V 
DC  l-SA.  and  (roeorder)  80/ltSV  AC  60-2608  ty 
I35W. 

OriolnaMy  doiitned  to  roeord  putm  or  ilne-aravo 
modulated  vipnali  received  by  AN-APR-I,  AN/APR- 
2.  AN.APR-4.  AN/APR-S.  BC-3a.  8-27.  SX-TS. 
BRAND  NEW  . $I47.M 


HIGH  VOLTAGE  TRANSFORMERS 

G.E.— Pri.  ll$V  60  ey  See.  8290V  80  M A— 12.9  XV 

Ina . $I8.M 

G.E.— Pri.  1 15V  60  cy.  See.  62S0/38SO/2600V  98  MA 

12.5  XV  Ina . $I8.M 

Raytheon— Pri.  1 15V  60  ey.  See.  8500/8iMV  CT  43 

MA  Honaatically  aoalod . in.M 


BRIDGE  SELENIUM  RECTIFIERS 
[Qput  —  18  AC  Volla  Input  — 

Out  —  14.6  DC  Volta  Out  — 

I. . $3.89  8.6Aaipo . $4. 

u .  4.99  1.3 .  9. 

I. .  7.79  3.3 .  8. 

.  13.79  4.8 .  19 

. 19.7$  9.8 . 17 

.  33.79  13 .  36. 

. 39.9#  18  .  .  . . 32. 

.  38.90  39  .  43 

.  49.90  36  .  95. 


CRYSTAL  DIODES 

.19  I  IN33  $I.4W  I  IN 

.69  1N31A  3.39  IN 

60  IN33B  9.3B  IN 

.09  I  1N37  1.7T  IN 


SPRAGUE  PULSE  NETWORKS 

7.5  E3.I-200-87P.  7.5  XV.  “E**  Clmalt  I  MIcroaae. 

200  PPS.  67  ohme  Imaod.  3  eoctlona  ....  $4  30 

7  5  75  KV.  **£”  Circuit  3  mlcroaee. 

200  PPB.  67  ahma  Imped.  3  aartiane  «8  75 

7.5  e4-i0-60-67P.  75  KV.  '‘E**  Circuit  4  aoetlone. 

18  microaor.  60  PP9.  87  ohma  Imaed  $8  25 

15  F-a-oi  40V50P.  I5KV  *  E’*  efreait  .81  miefoa»o. 

400  PPS.  M  ohma  Imood  4  aoriiona .  $12  00 

I5.A-I->00.5>P.  I5KV.  **A**  CIreatt.  I  mleroaoo. 

400  PPS.  50  ohma  Imoed  .  $37  SO 

15  F 7  •> '>00.900  I5KV  ‘T*  Circuit.  2  mirfoaoo. 
200  PPS.  M  ohma  Imped..  7  aoetlona . 342.00 


130  VAC  Vi  WAVE  STACKS 

79MA3  $  .881  I98MA  $1.38  |  3MMA  $1.79 
198MA  I.I8I288MA  1.97  t  400MA  3.6# 


ANTENNAS 

AT-38A/APT  (70  to  400MC) . 

AT-49/ APR-4  (300  to  3300MC> . 

DZ-2  Loop  antanna  with  podottal . 

AN.74B  (125  to  IMMC)... . 

AN-65A  (P/0  SCR-521) . 

AN-66A  (P/0  SCR-521) . 

AIA-3CM  Mnieal  acan...  . 

ASB  Yatl— 6  alamant  4M  fa  S80MC . 

A8B  Vapi — Doabla  atackod  8  element . 

ASA  Yaii— Dtublo  atackod  370  to  430MC. 


GENERATORS 

•  E«lipao.P1oncortyao7l6-3A  (Navy  Modal  NEA.3A) 

Oataut— AC  IISV  i0.4A  SCO  to  I400cy.  I  DC  30 
Volta  68  Ampa.  Brand  Naw . $38.50 

•  Eclipao-Pionaor  typo  I23S-IA.  Output— 30  Volts 
DC  15  Amps.  Brand  Now— Oriflnal  Packinf.. .$15.50 


SYNCHROS 

Sim  I.  3.  S.  6.  7  and  8  tonoratora.  motora.  eootral 
tranaformora.  dHlarantlal  ponaratora.  and  diffemntlal 
motors  In  stock. 

AV-IOID  9P  M  C-69486-1 

AY-I36D  9<;  N  C-78248 

AY-I38D  9N  X  r-7k349 

H.T  6DG  2JIFI  C-7MI8 

IP  6G  2JIG1  C-7Mtl 

9B  7DG  3JIHI  C-78419 

9<rr  7G  C-44968-6  C-74331 

9D  A  C-96761  C-78294 

9DG  B  C-66469-3  C.78678 

SEND  POR  COMPLBTB  LIS-HNC 
SYNCHRO  CAPACITORS  IN  STOCX 


THYRATRONS  &  IGNITRONS 

OA4G  PG-41  :  FG-371  I  72 

C:iA  PG-57  393A  I  87 

U:3I  PG-67  364A  I  8fl 

3A4G  FG-8IA  GL-419  86 

3B4  91  KL'-6I8  l« 

2D31  FG-99  Kl’-633  II 

3C33  FG-189  Kl’-638  34 

3C3I  FG-166  Kl’-634  I  34 

4C39  ,  PC-173  WL.693  i  99 

C9B  FG-178  WL-673  59 

9G33  RX333A  |  WL.677  99 

C6J  ;  PG-339A  3AL-681  99 

PG-17  91 

FG-33  I  I 


WESTINGHOUSE 

HYPERSIL 

TRANSFORMER 


EACH 


Tdfms  20%  cash  with  orrftr,  balance  C.  0.  0. 
ifiWdss  rotdd.  All  pficts  npt  f.O.B.  our  waro^ 
kouso,  Philo.,  Potma.,  subfod  to  ebuopo  without 
uotico. 
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SEARCHLIGHT  SECTION 


V ALVES  EH03t 

AMERICA’S  LARGEST  ELECTRICAL  CONVERSION  HOUSE 


WE  CAN  FURNISH 
M.G.  SETS  OF  ANY 
SPECIFICATIONS.  SEND 
US  YOUR  REQUIREMENTS. 


GE  MG  UNITS.  Motor:  llu  Voltii.  D.C.  31.5  Amppre«. 
It)  «  hingle  ntnipact  unit  with  output  of  120  Volti.  20.8 

Amp.  sln«h-  iih.  ,'.00  cycl.^n.  Mkf  NVw.  I*r.o«- . W5.00 

WESTINGHOUSE  HIGH  FREQUENCY  UNITS.  In¬ 
put:  111  Volts.  l»r  2.7  .kmpn.  (.tutpiit:  14.4  VolU, 
ol>t«int‘(l  with  (milt  in  rontroller  on  tmd  of  unit. 

I.'IO  .4mp.  4■.o-2.*J.^0  fyi-les.  Kreuuent’y  variation  is 

l»rl.-f  . . S4S.50 

GE  DUAL  OUTPUT  MG  SETS.  of  Motor 

r»N«(  \\  H  r  TM  440  V.  :i<p.  60  <'y.  directly  coupled 
2  netieiatois  (hitimi  KW  22<*  Volts,  2.27  Amp. 
•2.-.  i'yclrm  Also  .5  K  W  110  Volm.  I>  (\  4.55  Amp 
:  separate  units  moiinteil  on  common  (w>d  plate 

l*nce  . $150.00 

WESTINGHOUSE  180  CYCLE  ALTERNATORS. 

V.A  (hitptit;  lin  Volfs.  3  l*haiu>.  I>«0  C.IVH  300(1 
ILRM  Heparateh  excltesl  at  110  VIM'  Price  .544.00 

.Also  ataiiabic  nlth  built  m  exciter.  I*rlce . $78.00 

GENERAL  ELECTRIC  HIGH  FREQUENCY  UNIT, 
(plating  at  440-3-60  .7.5  amp.  Output.  70  Volta,  3  pb. 
14>*  eye.  220  Watts.  1.8  amperes.  An  Ideal  unit  for 
experimental  work  or  for  opeiation  of  equipment. 

SPKVIAL  PKICE  . $34.50 

GE  HIGH  FREQUENCY  MG  SETS.  M»t..r:  2.'>0  VIM 
4  amp  Alternator:  6o0  watta.  125  single  ph.  4.8  amp. 

.*.0U  Brand  new.  I*rire  . $90.00 

MARCONI  MG  UNITS,  tlperatlve  at  110  VIK'  to 
deliver  ,%0»»  VAP.  6  amp  3  K.W  240  PYCUX  Ex 
tending  shaft  pi-rmita  driving  complete  unit  to  obtain 

dual  -.elf-excited  generator.  I*rice .  $89-00 

H0LT2ER-CAB0T  500  CYCLE  MG  SET.  Motor;  23u 
VlH  tiE.VKRATV>K:  5  KVA  2.30  VAC.  1^  50t»  (>.• 


GEN.  ELECTRIC  AMPLIDYNES 

Model  $AM73AB89:  Input:  lir.  VAC.  1<5.  80  rye.  9 

ajiip.  Output;  37.5  K  W  2.50  ViK'.  1.5  amp . $86.00 

Model  5AM65FB2A:  Inpur-  ii5  VA<'.  60  cyc.  5 

amp  Output;  500  watt.s.  2  Volts.  2  Amp . $144.00 

Model  5AM49AB30;  Input.  lU  Volts.  3  pbaae.  60  cvc. 
1  amp.  output:  115  Vulta.  DC.  3.25  amp.  3450  KPM. 

$88.00 

Model  5AM3INJI8A:  Input:  27  VIK*.  44  amp  8300 

KPM.  Output:  60  VIN'.  k  it  amp.  530  watta . $12.95 

Model  5AM78ABI0:  Input;  32  VDT,  60  amp.  2  H  P. 
2200  R»*M:  Output;  250  Volts.  DC.  8  amperes;  7.50 

Waits  . $190.00 

Model  5AM450B26;  Input:  440  V.  3<^,  60  eye.  Output: 

ir>  V.D.C.  !.0  Amp . $55.00 

Model  5AM49AB7A:  Input:  440  Volta,  34.  60  Cyr. 
Nitput:  375  Watts.  2.50  V.D.C  1.5  Amp.  Price. $100.00 


WESTINGHOUSE  AMPLIDYNE  TYPE 
MG  SETS 

Motor;  Type  CS.  Fr.  204.  208  ».  3  ph  .  60  eye.,  4 
ampH,  1.5  IIP,  dlrectlv  connected  to  2  DC  gen.  (I) 
125  VD4',  2.8  amp  .  .35  KW  On.  i2)  tVl  VDC. 
2  amp.,  sep.  exe.  3.5  lolis.  The  3  units  are  erm- 
talned  in  one  hnuaing.  Brand  new.  The  generators 
have  similar  ('harm'teristh  of  an  amplidyne  with  a 
set  <if  control  fields  and  are  completely  encloHed 
with  rubtier  gaskets  on  the  enciosing  covers,  «hi<*h 
'an  be  removed  for  Increased  KW  output.  .An  ex 
ceptlonal  value  at  . $183.00 


Cra«npton«Pafiiins»n  Altarnaters.  3  KVA.  .7  P>'  110 

VAC.  1(0.  60  cy.  1800  ItPM  sep.  exc.  Price . $170.00 

DC  Manual  Contrallars.  mfg.  by  Marcrmi  Co.  of  Eng¬ 
land.  F^c.  type.  For  starting  duty  of  24  VDC  Motors, 
rated  at  .7  HP  A  really  hard  to-get  unit  at  a  give¬ 
away  price.  SPECIAL . $4.60 

PIONEER  DYNAMOTOR.  Tvpe  PS250.  Input;  12  VDC. 
4u  amp.  Output:  350  VDC.  .100  amp.,  brand  new- 

Ib-ice  .  $14.00 

BRITISH  DC/AC  MG  UNITS.  Operate  at  100/110 
VIH’.  4  amps..  3000  KCM.  Output:  230  VAC.  .87  amp  . 

50  eye  Wt:  132  lbs.  Brand  r.ewf  I*r1ee  . $42.50 

With  held  rheostat  for  60  eye.  output.  I*rloe. . .  $50.00 

418/429440 

. $45.50 

'A2.  120/.55 

. $18.50 


GENERAL  ELECTRIC  400  CYCLE  UNITS.  Operate  at 
2*.  VlH'  HM(  Amp.  Ovitisit:  11.5  VA«  l<p,  400  n»S 
15(H)  V..A.  With  Alter  system  built-in.  Ibice. . .  . 

LOUIS  ALLIS  FREQUENCY  CHANGER  SETS. 

’•  **  •'  .  1.5/10  8  K  W 


I*rl;  2.5  H  P.  220/440  3  6(i;  S*c.  1.5/10  8  K  W  3300' 
22'H>  UPM.  30/220  Volts  35/35  Amps.  2  ph.  .500  300  | 

(  P  S.  Price .  $1050.00 

Ibi:  10  II. P.  220  440-;i  fiO:  Stc:  7  .5  K  W  440  220  V 
17  8.5  Amp.  3000/1200  RPM.  .36<(  180  ('ycles.  2  ph 

Price .  . $750.00 

We  can  supply  these  units  fur  40o  cycle  output  and  with  : 
transformers  to  supply  3  phas*-.  wxe  outp<i'.  Write  for  I 
liirther  lDfr>rmatloa. 

BENDIX  ECLIPSE  800  CYCLE  AERO  UNIT.  Input 
21  2.’*  VIK,*.  7.5  amps  thitput;  11.5  V.  10.5  Amp.  SOii  , 
(  PS  Complete  Alter  system  mounted  thereon. 

. $22.50 

ONAN  2  BEARING  MG  UNITS.  .Motor;  115  2-30  Volta, 
single  poa-*e.  60  cy  fJenerator:  .♦»  KVA  115  Volts.  .5,3 

Amps  4s((  C  P.8,  I*rlee . $165.00 

ECLIPSE  ROO  CYCLE  GENERATORS.  Flange  mount 
:ng  with  splin*'  sliaft.  thitput  is  11.5  V.AC  10  4  .Amp 
iio/F  P  F  Hftti  C>cle->.  1200  V.A.  with  s«-eondary  output 
of  28  .5  VlH*.  00  .Ampetw.  Self  exclte<l. 

Prl.'e  $39.00 

BRITISH  MADE  500  CYCLE  MG  SETS.  Motor:  2.30 

V.-l‘v.  .  PH  .‘.u  ('xcles,  Alteinator:  5  K  W. 

Volt-..  27  8  .\nii*  500  Cycles,  Excitation— 1 10  VDC. 
When  umhI  at  oo  Cvcle  current,  thitput  is  6<K)  rvcles. 

220  Vults.  IVi.v . ..$353.00 

WINCHARGER  PI  7  AP;  Input:  28  VDC,  160  Amps. 
UufpUT  ll.»  V.\C  single  pi).  2.500  V.A.  400  C  P.S. 
Errsji.ency  and  Voltage  regualtion  built-in. 

Price  .  $87.00 

Britith  Alternators.  1  5  KV.A..  230  Volts,  l<6.  400  C1*S 

-ep.  ev.  Piice  . $115.00 

ONAN  400  CYCLE  MG  SET.  M.itor:  5  HP.  22o  3  • 
thneiatnr;  2  KW.  11.5  volts,  single  phase.  400  CI»S. 

self  excited  with  wondary  output  of  2(1  volta  DC.  200 

watts  \  ht-lx  drive.  Price . $635.00 


30/220  Volt' 


G.E.  3  PH.  TRANSFORMERS.  3  KV. 

I*rl.  140  v«>|tti,  .1  ph.  Sec.  I*rlce . 

G.E.  SELSYN  MOTORS.  Model  23Di 

>«»ltti.  6(1  eye.  I*rioa . 

BOGUE  ELECTRIC  AC/DC  MG  SET.  Consstv  of  5 
HP  motor  !n  oeoter  directly  connected  to  $  11  veM 
I6U  amp.  generaton*.  Will  deliver  24  vuits  at  I6u  amp. 
(»r  12  volta  at  320  amp.  Condition  tike  new. 

I’ti.'e  . $375.00 

LOW  FREQUENCY  MOTOR  GENERATOR.  Burke.  Va¬ 
riable  frequency.  2-12  I'xcles,  aingle  phaae.  300-800 

amperea.  25-5  vults,  ball  ix-arings.  Price . $365.00 

WINCHARGER  WIND  GENERATOR.  12  volts.  2:0 
watts,  complete  with  all  fittings  including  propeller. 

fTxi'ellent  for  battery  cbaiging.  lb-ice . (Newi  $70.00 

GARDNER  DRY  TRANSFORMER.  3.42  KVA.  230/11.5 

to  5.7  volts,  600  amperes  Ib-lc-e . $48.75 

RAYTHEON  VOLTAGE  STABILIZER  (CONSTANT 
VOI.T.AHE  TBANSFOHMEHi.  Input  190-260  volts. 

Output  230  volts.  2.50  VA.  lYlce . $31.75 

RAYTHEON  CONSTANT  VOLTAGE  TRANSFORMER. 
5  KV'.A.  Input  18(1-269  volta.  Output  220-230  volts. 

Ibice . $67.50 

ACME  AIR-COOLED  TRANSFORMER.  Primary:  500 
volts.  Ses'ondary  :  14.840  volts  with  C.T.,  3  phase.  60 

CPS.  18.2  KVA.  brand  new.  Price . $390.(X 

RAYTHEON  VARIABLE  VOLTAGE  TRANSFORMER. 
Primary:  220  volts,  3  pha.se  with  output  hv  selector 
map  switch  giving  voltage  outputs  from  l4o  to  220 

Brand  new.  I'rlce . $35.00 

WESTINGHOUSE  TRANSFORMER  CONTROLLER. 
Contains  300  watts.  120-220  volt  transformer  with 
multi  taps.  TIiH  tran.sfornier  with  tap  switch  alone  Is 

worth  more  than  the  special  priiv .  $6.25 

IDEAL  AC/DC  M-G  UNIT.  110  V.  1<$.  60  cy.  Input: 
IK)  VDC  2  28  amp.  .25  KW  output.  2  bearing  unit 
'  thoroughly  rebuilt  and  guaranteed.  With  rheostat. 

Ib-ice  . . $55.00 

GE  DC  Gsnsratort.  Consists  of  three  separate  gener- 
I  arors  in  one  unit.  3600  RP5f.  Delivers  1200  V..  4.50  V. 

!  2.5  a.  and  115  V.  1.3  amp.  Price . $24.00 

1  G.E.  Motor  Starling  Reactors  TyM  IIK2840G2:  Rated 
at  440  V  3  !*h.  60  Cy.  16  8  .\jiip  Only  a  3  IY>le  Double 
'  Tlirow  Hwitch  is  nt'oesNary  with  this  unit  to  make  a 
15-20  HP  ronipemator  starter.  I'sefiil  for  any  purpONe 
I  reviulring  th'-ee  t^ase  choke.  SPECIAL  PRICE .  .$16.00 
[  GE  OC  Generators.  Tvpe  SD  Rh.  wdg.  .5  KW.  18 

VIH  27.8  amp.  1725  RPM.  Price . $30  00 

Watthour  Meters.  110  110  Volt  DC  operation.  Used  hut 

:  in  .41  condition.  5  smp . 3.75  10  amp . $4,35 

'  15  amp . $5.00  25  amp . $6.00 

ALLIS-CHALMERS  MG  UNIT.  .94  KVA.  input  24 
i  VIK'.  63  amperes.  Output  120'60/1.  7.82  amperes,  3608 
RPM.  New.  IMce . $149.90 


•vr.  I*r,ce  .  .  .  . $69.50 

HOLTZER-CABOT  MG  UNIT.  Operates  at  11.5  VIH'. 

2  amp  to  «leliver  .55  V.41’.  6  amp..  195  rye..  3  ph.. 

1950  RPM  with  held  rheostat  for  frxHjueocles  up  to 

400  OC.,  3  ph  I*rice . $80,00 

HOLTZER-CABOT  MG  UNIT.  Motor;  120  VDC.  5 
amp.  2.500  RPM  Output;  75  V.kC.  9  amp..  500  cvc  . 

675  VA.  I  ph  Ibice . $49.00 

GENERAL  ELECTRIC  HIGH  FREQ.  MG  SET.  Con 
slsfs  of  3  HI*  motor  operative  at  22n-.3-60.  directly  con- 
oerted  to  altetmator  with  outptit  of  220  V.VC.  22.7 
amp  .  !  ph  ,  exdter  unit  rated  at  KW,  110  VTK'.  3 

units  are  dlrectlv  (vnipled  Price . $295.00 

G  E.  MG  SET  MODEL  SLY56A65A.  Motor:  1.1  HP. 

250  VlK*.  4  amp.  Generator:  600  warts,  125  VAC.  4  8 

amp  .  .500  cy-r..  1  ph.  iS-tce . $79.50 

HOLTZER-CABOT  HIGH  FREQUENCY  MG  SETS. 

(■"nipact  2  bearing  units  with  input  of  120  VT>r.  7 
amp^  Output;  i20  Volts.  3(6  320  Ovcle><.  Has  shaft 
extension  permitting  use  as  dual  generator. 

Price  .  $112.00 

WESTINGHOUSE  HIGH  FREQUENCY  UNITS.  (>p 
-rate  wl»h  input  of  115  VIH’  to  deliver  17  V.M  .  t(»50 

to  1650  cvcles.  .\n  excellent  value .  $25.50 

ESCO  DUAL  FREQUENCY  UNITS.  Motor  operates  at 
120  VIH'.  10  amtveres.  |H*llvers  70  Volts  at  120  (>cles 
or  2(8)  Volts  at  720  ('ycles.  ITlce . $95.00 

IF  IT'S  FROM  ONE  FREQUENCY  TO  ANOTHER;  FROM  DC  TO  AC  OR  AC  TO  DC; 

IF  IT'S  ONE  VOLTAGE  TO  ANOTHER,  THEN  CALL  ON  US. 

Established  in  1922  WILLIAM  I.  HORLICK  COMPANY  Tel.  HAneock  6-2480 
409  ATLANTIC  AYE.  BOSTON,  10,  MASSACHUSETTS 


HERE  IS  EXCEPTIONAL  VALUE 

Robins  and  Myers  Motor  Gonorator  Units.  Ooorato 
at  110  Volts.  AC.  single  phase.  60  eye.  and  deliver 
22/40  Volts.  DC.  Can  be  used  with  Reid  rheostat 
to  supply  24/28  VDC  for  the  operation  of  aero 
equipment  from  llqhtinp  tine.  Rated  at  40  watts 
but  will  deliver  200  watts  for  intermittent  opera¬ 
tion.  Gear  head  built  into  one  end  rotates  external 
shaft  at  225  RPM.  An  exceptional  value  at  $18.75 
each.  With  field  rheostat  $20.00.  Also  available 
(or  operation  at  ii5  VDC  at  $12.50  and  with  rheo¬ 
stat  at  $13.75  each.  Both  units  have  1/4  HP  Motor. 
Stock  up  on  these  seta  while  they  aro  available. 
Special  price  on  quantity.  Rebuilt. 
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FULL  WAVE  BRIDGE 
SELENIUM  RECTIFIERS 
18  VAC  IN.  I4VOCOUT. 

t\  . 

4A  4.89 

4A  6.90 

7.49 

IJ.V  ....  f.79 

24A  18.34 

36  VAC  IN.  28  VOC  OUT. 

>.\  S3.8S 

.  5.79 

l.\  .  9.89 

.  13.69 

12\  19.49 

24.\  .  34.53 

84  VAC  IN.  42  VOC  OUT 

2A .  $6.95 

4A  .  14.49 

120  VAC  IN.  100  VOC  OUT. 

i\  . $14.45 

>*.3 .  42.50 

1$A  .  /.  65.15 

SPECIAL  RECTIFIERS 
ON  REQUEST 
Hi>Curr«nt  ChakM 
.1  IIV — 12  Amp— 40  (Him^ 

$14.85 

01  HY->2.S  Amp- 

$2.25 

L9w>Voltaf«  Traii»f»nii«rt 
PtimarlM  Il5v.  60  Cycl« 

36V-40V  M  3.5  amp*  $3.75 

24i  1  .^A  .  l.tS 

l.r.A  . 98 


Electrolytics 


TrontmiHort 
40-Wott 
Oytpyt 
TIi9«9  Fomoys 
V.F.O.  Drivtn 
Avoiloblo 


DYNAMOTORS 


6-5  SMC . $5 

5.3— rur . t 

ST4N  (ARC5) 
UMd.  Qood  COBd. 


PE  1S7  Vibropocfc 
fpr  8C  74S 


R»in/i  on  2V  W.  Ob 
tatn^l  from  amaU  Wll- 
lanl  KfH-harK^hi«  bat- 
trr>  oonta  ntMl  in  caar 
«htrh  i4  rharird  from 
6  Vac  or  IM'  Aim  roo- 
taln4  5*  1^  Spraic'r  \ 
JarkH  for  Mike 
I’Hc^i.  eicellent  .$9  95 


1^18  158  I 

I  48  388-298  ' 

A.  C.  COND. 

NON-POLARIICD 
135  220^1.28 

124  UOL88 

i  38  228-l.U 

I  65  118-1.29 

I  48  U8-1.2$ 

4  7$  138- 1.29  , 

I  60  220  1.98  ' 

I  69  320  1.60 

I  72  UO^l.29 

I  67  118-1.29 

164  U01.29 

1186  U0'l.$8 

r-i39  UO-t.69 

$  197  118-1.79 

6198  7P1.98 

6188  UO  1.85 

I  191  UO-1.85 

I  188  U01.7$ 

9  218  U8-1.99 

9  228  U0-1.M 

6  388  UO-2.U 

I  368  110-2A8 

1-428  179-3.88 

7-488  UO>2.7S 

$-548  130-2.8$ 


INVERTERS 

PC  218-C:  InfMt;  2r>  2m  sdr.  (>2  amp.  Output:  115  v 
.'iUO  cy  IVW  trnIt-amperM.  Dim:  17*i6H*ilO* 

NVh  . . $49.50 

PC  218-H;  Hame  aa  aUira  rKvpt  Mzc:  16H'x6*x1fP. 

.\«-a  . $49.50 

PC  206:  Input:  2M  «ilc.  36  ampa.  Output:  80  r  8A0  rr. 
r>0ti  vftlt-ampH.  I>lm:  NfW.  .  512.50 


RC  145  IFF 
GROUND  STATION 
EQUIPMENT 

RC  US  includw: 

Roc9ivor  onO  Tronsmlttcr  6C  1267A, 
Power  Unit  RA  10SA; 
ond  Indicator  Pon«l  1-221  A. 


tbile  r(|iilpin» 


LARGE  QUANTITIES 


TUBES! 

Ol-A 

1B26 

2C21 
2C22 
2X7  079 
IBPi 
2C74 
3C30 
300 
SCPl 
,  3021-A 
3DP1 
3CP1 


400  CYCLE  TRANSFORMERS 
11$-V  400  CYCLE  INPUT 


Ratinfi  Each 

0,3V  18A  IVO  AI»<J2 . $1.48 

6.4V/2.5.  4iK)V4'T,  .‘^.'.Ma-  6.4/.lW»a . 3.85 

6.4V/7.5.  6.4/3.8.  6  4.2  5a .  3.48 

7HOV/27f/4.7.  6.S/2.9.  1.15  •.2a . 2.48 

6  4V78a.  6.4V/1A  .  1.85 

6  3V.  9.IA.  O  SYtT/O  Sa.  2  x  2.5/3..';a .  2.49 

.•■•V/la.  6.3V/2a.  5V/2a.  6  T/.5a .  2.89 

f.V/15A.  .5000V  Ina . 3.96 

6.. 3'2.7,  0.S/.66.  0.3V<T/llA .  5.96 

760V.  6.8V.  6.8V.  T,\.  T.tOX.  6.3V  20A  0  4  7.5,  0  4  3.8. 

6.4 '2.5  .  2.8$ 

592AMlMMa.  6.8/8.  la.  8V/8  W  E .  4.95 

e. 3V/9.l,  6.3VCT/.65a.  2  x  2  5V/3..'.A . 2.95 

eycT/.ooooe  kva  . 9$ 

r4V/8a.  6.4V/la .  1.49 

S26VCT/.50a.  8  3VCT/2a.  SVCT.'lt . 9.48 

2300VCT  Lamc  Qty . 2.25 

loovrr  36Ma  .  1.48 

2.5V/1.75.  5V/3A.  8  r.V/6.5.  6  5/2  For  HCRTIS.  3.8$ 
.'lOOVCT '2034a,  1500V/lMa.  2.5V.  6..5/Y.5.  6.3V/.6a. 

P/o  729A  .  3.8$ 

2  X  2.5V/5A.  f.5V/10A.  P/O  APT  4 . 4.M 

2  X  2.5V2..5a.  8SV/2.25a.  1200V.  Tap  1000V~7.50V. 

P/p  AN/AP8-15  .  4.9$  i 

T42.r.V/.501iA.  709V.  47MA.  671V/4.5Ma .  2.« 

f. 40V(T 7.501IA.  8.3V/.9.  6  3V/.6.  5V;6A _ ...  3.95 

8.3V /9.1a.  2.5V/S.5a.  6.8VCT/e5a.  1.5V/3.54. . . .  3.25 

9800V  or  8600V/32MA. . 12.56 

4540VCT/f50MA  . 7.50 

r.V/3a.  6.3V/2a  .  1.75 

5000V/290$U.  5V/10A  . 12.50 

2100V/350  .  5.45 

2.5V/5,  5JOOV/2MA  . 14.95 

13.5KV/3.5MA  . M.50 

7.34VCT/.ina.  iriOVCT/177a  . $.95 

6.3V/9A,  7  7V/.3«oA  .  2.79 

2.5 '20A  . 4.$5 

6.3V/lta.  e.3V/U.  e.SV/la.  P/o  AN/APQ-5....  5.05 
0  4VCT/7.5.  0.4VCT'S.8.  6.4VCT/2  5a . 4.35 

6.. 1V'2.7.  6.3V/.66A.  0.8VrT/21A .  2.H 

•  5V'12.\..  250V/100MA.  5V/2a.  P/o  AN/AP8-15.  3.50 
enOVCT'.’IOMA.  O-IVIT/IA.  SVCT'tA.  P/o.  R.5M 

ARQm  . 2.45 

240mT’'5MA.  640V/.5MA.  2  5V/1  75A .  3.05 

1.5  3.5V<rr/l.\  .  1.95 

6.3 '.9.  6'3V/.6.5V/e.  C40/200MA .  4.95 

2  X  14«'T^'00014A.  l2gV/00012a.  P/o  APQ2 .  1.95 

3640V/40GMa.  P/o  Am .  7.95 

23.5V  Tapped  22V/4:.MA .  1.95 

600VC.T  3r,Ma  .  1.95 

780V.  27V/4.1.  6.SV/2.9.  1.25V/20A . 3.95 

6.4V/U  Amp.  P/o  AW .  2.25 

2  X  6.3V/1.2.5a.  p/o  AI*Q13 .  1.95 


CCQT2 


12<» 

12S 

Above  Km 
lOOOfN 
120000 
Above  Ro 
1.000.000  obi 


220000 

$!.$$ 

.Kach7$P 


CRYSTALS  Low  Froq. 

KT-241.  A  boMer  Pin  «parta«.  for  ham  and  teoeral 
am.  Xtol  rontrolled  Hirnal  fieMratom.  0-5'RH.  S.H  R 
61«citer«  {Nov.  O^TI  marked  ia  armv  Me  hanBontr  fre- 
guencMw  Dirortioaa  for  derivioa  fundamoatal  froouaoctm 
eoeloaod  Liatod  below  by  fuadameolai  froqooocy,  frac- 
tioiw  omitted. 

170  419  44$  405  5U  391  U7 

3T2  420  446  406  $11  192  44$ 

n4  422  4$$  417  SM  391  498 

m  421  4$8  488  $1$  194  411 

17$  414  4M  498  $1$  19$  4$1 

177  42$  U1  491  SU  19$  4S4 

179  427  4$2  492  $19  397  4$$ 

18$  429  468  491  $28  198  4$$ 

181  418  489  494  488  417 

I  181  411  478  496  ttt  481  US 

184  411  472  4M  9i$  482  US 

18$  414  473  497  $M  U1  498 

IM  415  474  $82  $27  484  $88 

187  416  47$  $81  $29  48S  $81 

lU  417  476  $84  $18  4M  ^i| 

412  4M  477  M$  $11  487  S<8 

413  4U  479  SU  611  4U 

414  U1  4U  667  $14  4U  omN 

41$  U2  461  $U  $16  411  Cl  AO 

416  US  461  $U  $17  •Mil 

418  4U  4U  $11  m  ca^ 


SELSYN  TESTER 

Maxneayn  Initnunent 
Field  Teotcr  AAF  4.3G 
23.330  Spec.  40772  1>>  teal 
individual  mag.  Ind  A 
Xmlttera.  for  iaoUtlnjt 
Faulta  In  macneayn  tyv 
!ema.  Brand  new  $t2$.0f 


COAX  CABLE 
RC  0/U.  $2  •fia 
RG  9/U.  52  ohaa 
RG  57/U.  Twla  CmO.  95 
•hmt 

RG  23/U.  twin  caax.  125 
•bm  Imp.  armortd 

RG  28/U.  50  •hm  Imp. 
•uIm  cabi*  Carana  mia. 
•tartiflf  vattata  17  KV 
RG  35/U.  70  ahm  Imp. 

armarad 


.015  16000 

.0016  ISOOO 

.2$  20000 

25000 
.$  25000 

75M 


Wira  in  ataeb.  Writa. 


All  mproli.  pl»r.  Iftil  or<l.r«  promptlj  Bllnl.  All  prlo«  F.O.B.  N.  Y.  C.  .Heml  MO  or  Chk  Onlr  .hlpplni;  ch*«.  •»«  C.O.I>.  IUt«]  conrom.  M-Dd  P  O. 


Min.  Order  $3.00  UUMMI 

131  Liberty  St.,  New  York,  N.  Y.  Dept.  £>10 


Min.  Order  $3.00 
ne;  Oipby  9-4124 
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SEARCHLIGHT  SECTION 


COMMUNICATIONS 


1.25  CM  RESEARCH  EQUIPMENT 

Complete  24,000  MC  RF  Head,  Including  2K33  Klyitren,  3J31 
Ma9nttron  ond  Magntt,  oil  plumbing,  ond  otsoclotod  circuitry, 
in  stondord  A^N  Pressurized  housing.  New,  $1100.00. 

liOw  Power  Lomd .  Otb-OO 

Hhunt  Tee  . $S0.00 

Waveffolde  Len^tbe.  2*  to  6*  long,  gold  plated  with  circular 

flanges  and  coupling  nuts . $2.25  per  Inch 

.^PH.S4  Rotating  Joint . ftOeM 

Right  Angle  Bend  E  or  H  Plane,  specify  combination  of 

couplings  desired  . tlt.OO 

45*  Bend  B  or  H  Plane,  choke  to  cover . fIt.OO 

Mitered  Elbow,  cover  to  cover . $4.00 

TK-ATB*Heetlon.  Choke  to  cover . $4.$0 

flezible  Section  1*  choke  to  choke . $5.00 

Curve  Choke  to  cover . M.S0 

.Adapter,  round  to  square  cover . $5.00 

Feedback  to  Parabola  Horn  with  pressurized  window. ..  .$27A0 

90*  Twist . $10,00 

**K**  Band  Directional  Coupler . $49.50  aa. 


10  CM  RESEARCH  EQUIPMENT 


Coaxial  Wavemeter.  W.E.  Trsnsmissiun  Type,  using  type  **N"  fittings. 

I'slibrsted  brtueen  3400-4500  UC . $99.50 

LHTR.  LIGHTHOUSE  ASSEMBLY  I'srt  of  RTS9  Ara  5  A  AJ^O  15  Be- 
cviter  and  Trans  C'a^ltlea  W/awoc  Tr.  Cavitv  and  T>'pe  N  ('1*LU.  To 
R4^3r.  UsM  2(  40,  2l'43.  1U27.  Tunable  APX  2400-2700  MCS.  Silver 

I»lattNl  . $49.50 

BEACON  LIGHTHOUSE  cavity  10  cm.  Mfg.  Bernard  Rice . $47.50  ea. 

MAGNETRON  TO  WAVEGUIDE  Coupler  with  721A  IMiplexer  Carlty.  sold 

plaied  . . $45.00 

SIGNAL  GENERATOR  using  417A  klystron,  2700-3300  me.  (Kitput  spprnx. 

5(1  mw.  115  vac  povier  sunpiy.  Ultb  tubes,  new . $425-00 

REGULATED  POWER  SUPPLY  for  OL  446  type  lighthouse  tubes  (2C40. 

etc.)  115  va<*.  60  cy«-l«>k.  Panel  Mounting.  Less  tubes . $32.50 

COAX  CRYSTAL  MOUNT,  t.vpe  N  connectors . $17.50 

RT-39/APG-5  10  cm.  Ugbthou.se  KK  bi>sd  e/o  Xmtr.-Recvr-TR  earlty 
compt.  reerr  A  SO  MC  IK  strip  using  6AKS  (2C4U.  2C43.  1B27  Uneupl 
«  'Tnb^H 

72IA  TR  BOX  complete  with  tube  and  tuning  plungers . $12.50 

McNALLY  KLYSTRON  CAVITIES  for  70711  or  2K28.  Three  types  svall- 

ablH  . $4.00 

T8  208  CRYSTAL  CHECKER . $35  00 

F  29/SPR  2  FILTERS.  T>-pe  “N"  Input  and  output . $12.50 

WAVEGUIDE  to  T4*  Rigid  Coax  ''Doorknob'*  adapter  choke  flange,  diver 

pIsiMi  brosd  band . $32.50 

AN/APR5A  10  cm  antenna  equipment  oonsisting  of  two  10  cm  uavetulde 

SF^lloQs,  each  polsn/t^l  45  d*‘grees . $75.00  per  set 

POWER  SPLITTER:  726  Klystron  Input  dual  "N"  output . $5.00 

MAGNETRON  COUPLING  FOR  TYPE  720  MAG.  to  IH'  z  S'  Wave- 

guide . $35.00 

A8I4A^AP-I0  CM  I*ick  up  IHpob*  with  'N*'  Cables . $4.50 


SUPERSONICS 

QCC  Magneto  strlctlon  bead  RCA  type  CR  27322$ — New. $95.00 

StalnleiMi  Hteel  streamlintnK  housings  for  above . $18JM> 

QBCa  Driver  Ampllfler.  New . $200.00 

QCC  Magneto  strlctlon  head,  roil  plate  assembly,  new. . .  .$I4A0 
UCO-2/QC8  Magneto  strlctlon  head  coll  plate  assembly.  .$14,50 
QCD2  Sonar  complete  set-~Write  for  details. 

QC^RCA  magneto  etrtctlon  het^d  aasy.  coneists  of  coll,  plate, 
nickel  diaphragm  plate,  milled  steel  body  unassembled. $65.00 
Supersonic  Oscillator  RCA  17-27  Kr.  Rec.  Driver,  Oec.  116  v 
60  cy.  AC.  Designed  for  use  w*’200  watt  drive.  New  leas 

tubes . $$9.50 

Console.  Consists  of  Ree.  Ind.  Omv  Remote  training 

control  200  watt  driver  amp.  17-27  kc  range . $450.00 

QBF  8onar  mfg.  WE  complete  coneole  consiste  of  10-40  kc  rec. 
driver  osc.  Ind.  &  control  unit,  and  driver  amplifier  22-28  kc. 
Write 

QJA  Sonar  QHF  w/OJA  adapter  kits  w/cathode  ray  tube  Indi¬ 
cation.  Write. 


%"  RIGID  COAX— Vg"  l.C. 

RIGHT  ANGLE  BEND,  with  flexible  coax  output  pick-up  look 

SHORT  RIGHT  ANGLE  bend,  with  pressuruing  nipple . 

RIGID  COAX  to  flex  coax  connector... . 

STUB-SUPPORTEO  RIGID  COAX,  gold  pUted  5'  lengtb.s.  Pe; 

RT.  ANGLES  for  above . . 

RT.  ANGLE  BEND  15*  U  OA . . 

FLEXIBLE  SECTION.  15'  L  Male  to  female . 

FLEX  COAX  SECT.  Approx  30  ft . . 


:!;.:;,$3!5o 

length .  $5.00 
. $2.50 


3cm  Research  Equipment  1"  x  Vi 
WAVEGUIDE 


PULSE  EQUIPMENT 

MIT.  MOO.  3  HARO  TUBE  PUL8ER:  Output  Pulse  Power  144  KW  (12  KV 
at  12  Amp).  Duty  lUtiu:  .001  max.  innse  duration:  .5.  1.0,  2.0  microsee 
Input  voltage;  115  v  400  to  2400  cps.  Uses;  1-715B,  4-R29-B.  3-'T2'8.  1-'7S. 

New  . $110.00 

APQ.I3  PULSE  MODULATOR.  Pulse  Width  .5  to  1.1  Micro  Sec.  Rep.  rate 

624  to  1346  PPH.  l»k.  psr  out  35  KW  Fiiergy  0.018  Joules . $49.00 

TPS-3  PULSE  MODULATOR.  Pk.  power  50  amp.  24  KW  <1200  KW  pkt 
pulse  rate  200  PPS.  1.5  microKCc.  pulse  line  Impedance  50  ohms.  Circuit 
— serlea  charging  version  of  IK?  Kesonance  tvi«e.  Uses  two  705-A*8  as 

rectlflers.  11,5  v.  400  cycle  Input.  New  with  all  tubes . $49-50 

APS-IO  MODULATOR  DECK,  r.implcte.  less  tubes . $75.00 

PULSE  NETWORKS 

ISA— 1,400-50:  15  KV.  "A"  I’KT.  1  mlcrosec  400  PPS.  50  ohms  Imp, $42.50 
6.E.  #6B3-5-2000-501P2T.  6KV  "E"  circuit,  8  sections  .5  microsecond.  2000 

PPS.  .'•O  ohms  Impedsnce . $8.50 

G.  E.  #3E  (8-84-810)  (8-2.24-40.5)  50PIT;  3KV  "E"  CKT  Dual  Unit;  Unit  1. 
8  sec'tlons.  K4  Mlcro-veo.  810  PI*S.  50  ohms  Imp.:  Unit  2.  8  Sections.  2.24 

microsee  40.5  PPS.  .50  ohms  Imp . $8.50 

7.5E3-I.200-67P.  7  .5  KV.  "E"  Circuit,  1  microsee  2i»0  I*F8.  67  ohms  im¬ 
pedance.  3  sections . $7.56 

7.5E4-I8-60.  87P,  7.5  KV.  "E"  circuit,  4  sections  16  mlcroeec,  M  PPS,  67 

impedance  . $15  00 

7.SE33.200-6FT.  7.5  KV.  “E*'  Circuit.  8  mlcroeec  200  PPS.  67  ohm*  Imp  8 

sections . $12.50 

PULSE  TRANSFORMERS 

G.E.K..2745  . $39.50 

G.E.  K.,2744-A,  11.5  KV  High  Voltage.  3.2  KV  Low  Voltage  9  200  KW  oper. 
(270  KW  max.)  1  microsee,  or  1/mlcreeec,  9  600  PP8 . $30.80 


1'  X  '/t'  waveguide  in  5*  lengths.  U039  flange  to  VO40  cover,  silver 

plated  . $7.50  per  length 

Rotating  Joint  Mupplied  either  with  or  without  deck  mounting. 

UG  40  choke  flanges . . $17.50  each 

Micrometer  Head  Wavemeter  (Ordnance  abeorption  type)  supplied  with 

calibration  rune . $85.00  each 

2J42  Magnetron  Pulse  Modulator.  14Kw  max.  rating  7Kw  min.  Hate  volt¬ 
age  pulsed  .'i.Skv.  6. .5  Amp.  luOl  duty  cvcle,  2.5  usee  pulse  length  max. 
filament  6.3t  .5  amp.  Inciudea  magnetron  mtg.  and  blower.  Bequlrea 

8C45  and  2-3B24.  New . $75  00 

TS-268  I'ryHtal  Uhecker . $35.00 

Bulkhead  Feed-Thru  Assembly . . . $15.00 

Preuure  Gauge  Section  15  lb  gauge  and  press  nipple . $10.00 

Pressure  Gauge.  15  Hm . $2.50 

Dual  Oscillator-Beacon  Mount.  P/0  APS  10  Radar  for  mounting  two  723A/U 

kIVHtron  with  crysial  mts.  maL*thlng  alugs.  shields . $42.50 

Dual  Oscillator.  Mount.  (Back  to  back)  with  cnatal  mount,  tunable  termi¬ 
nation.  attenuating  slugs . $18.50 

Directional  Coupler.  UG  40/U  Take  off  20  DB . $17.50 

Directional  Coupler,  tvpe  **N"‘Uke  off  20  DR  calibrated . $17.50 

2K2S/723  AB  Racciver  local  osrillator  Klvstrcm  Mourn,  complete  with  crys¬ 
tal  mount  Ins  coupling  and  choke  coupling  to  TR . $22.50 

TR-ATR  Duplexer  section  for  above . $8.50 

CU  I05/AF»$  31  Direction  Coupler  25  DR . 125.00 

723AB  Mixer— Beacon  dual  Osc.  Mut  w/xtal  holder . $12.00 

Waveguide  Section  12*  long  choke  to  cover  45  deg.  twist  A  2^'  radius.  80 

deg.  bend  . $4.56 

Twist  90  dog.  5*  choke  to  cover  w/pr«as  nipple . $6.50 

Waveguide  ^tions  ft.  long  sliver  platM  with  choke  flange . $5.75 

3  cm.  mitred  elbow  "K"  plane  unplated . $12.00 

UG  39  flanges .  85g 

UG  40  chokfw . $1.00 

90  degree  elbewv  ZE  or  R  plane  2H*  radius . $12.50 

90  degree  twist  0*  long— ua39  to  UG40 . $8.00 

45  degree  twist  . $6.00 

40KW  X  Band  radar,  complete  as  described  and  Illustrated  In  July.  1951, 
Electronics — AP8-4  under  belly  assembly,  leas  tubes . $375.00 


MICROWAVE  TUBES 

MAGNETRONS 

Tufe,  Frq.  Rwif,  Plu  Furr.  Output 

ZJTT  2,«S-?>92  ms.  ITS  KW 

Mil  ISIO-ISnO  ms.  2SS  KW 

UaWk  9MS-440S  ms.  so  KW 

2122  SIST-SSSSme.  1*5  KW 

2J2*  199I-S0I9  ms.  ITS  KW 

U32  ITSO-ISIO  ms.  KS  KW 

UUPko.  SIt,-3263  nK.  SKW 

2J3S  Pk,.  32tT-3333  ms.  IT  KW 

2J4S  9000-9160  ms.  SS  KW 

Utl  3000-3100  me.  S3  KW 

2J*2  2914-3010  ms.  33  KW 

Mn  14,000  ms.  SO  KW 

niOV  ITIO-laoo  ms  ISO  KW 

TIMV  1300  ms.  1000  KW 

nS-A  9S4S-9WS  bk:.  SO  KW 

TSf-A  9S4S-940S  me.  S«  KW 

im  A.BJC,  D 

m  AY.  BY.  DY,  EY.  EY.  GY 

KLYSTRONS 

nSA  72SA/B— 2K2S 

"CW"  MAGNETRONS 

QK82  S1SO>S57SBe. 

QK  89  267S-29M  me. 

QK  61  2975-3200  ok. 

QK  88  2800-9025  me. 

New,  Guaranteed . Knc 

MANY  OTHER  TYPES  AVAILABLE.  SEND 
REQUIREMENTS. 


TEST  SETS 

TS  102/AP 
T8  62/AP 
TS  38/AP 
TS  12  UNIT  2 
Q.  METER 
T8  89/AP 
TS  83/AP 
CW66.ABM 
LU,| 

LU,3 

TS  159 

TS  226 

TS  250.'APN 

TS89 

l•20^>A 

TS  ll/AP 

BC438 

CS60-ABW 

1,158 

1-222 

1, 185 

TS268/U 


Tunable  Termination— Precision  adjust . $85.00 

Low  Power  Termination  . $25.00 

Magic  Tee  . $45.00 

90  Degree  Elbmr*.  E  or  H  plane . $12.50 

Waveguide  Length!,  cut  to  slxe  and  tuppUed  aith  1  ohoko.  1  cover,  par 

length  . per  ft.  $2.00 

Bl  Oir-Coupler  WG  output  calibrated — 25  db  nominal . $17.50 

Flex  tections.  12*  Rubber  Coated . $14.50 

Mitred  Elbow  H  inane  UGSI-U052 . $12.00 

O'  St.  sect.  cb(^  to  choke . $3.50 

APQ  13  ('onstant  Z  Rotat.  Jnt . $22.50 

CG  98B/APQ-I3  ir  Flex.  Sect.  IH*  x  S.'  OD . $10.00 

Wave  Gd  Run  IH'  z  S'  Od.  conaixtn  of  4  fL  eect.  w/RT  angfla  bend  on 

on**  end.  2*  45  d«r.  Itcnd  on  other  end . $8.00 

X  Band  Wave  Gd.  I  S'  x  S'  O.I>  1/16'  wall  aluminum . per  ft.  75g 

Slug  Tuner  Attenuator  WE.  guide.  Gold  i^ted . $8.50 


THERMISTORS 

0,186288  . 

0-167332  (tuba)  . 

D. 170396  (baad)  . 

0-167613  (button)  ... 
0-164699  for  MTG  ...  . 
"X"  band  Guida. ... 


VARISTORS 

0-187176  . 

0-172155  . 

0-172307  . 

D-168697  . 

D-I7I8I2  . 

0-171528  . 

D-I62356(306A> . 


Sand  For  Furtbar 
Info.  4  PHoe 
Others 


Moil  ordars  promptly  flllod.  All  prkas  F.O.B.  New  York  City.  Send  monoy  order  or 
chock.  Only  ahlpping  iont  C.O.D.  Roted  concerns  send  purchoto  order. 


ALL  MERCHANDISE 
NEW  YORK,  N.  Y. 
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EQUIPMENT  CO 


AN/APS-6-(AIA) 


KT  17  APS-«  .  .AS  C.M  packa»$e  tU- 
HiKntd  fur  airrraft  interception  .  .  nticht 
(iKhter  radar  work  for  use  with  a  tunual 
Mean  antenna,  pictured  and  deairlbed  he. 
low-.  Package  conelete  of  72&A  maaneiron 
and  magnet.  1B24  duplexer.  724  ATR.  7*j:t 
A/U  local  oacillator  and  beacon  oncillatoi 
complete  tranamitter>receiver,  HF  plumb¬ 
ing.  IF  etrip  uelng  6AK&*e  and  6AL1>'m 
Miniature  tubes  used  throughout,  enclosed 
tdower,  pressurized  housing.  A  complete  S 
<'M  RF  package  of  the  latest  design,  using 
minialurised  components. 

l.eHM  receiving  type  tiihes  $425. 


The  AN/APS-6  SPIRAL  SCAN  ANTENNA 


The  AN/APS-6  (AIA)  system  imposes  unusual  require¬ 
ments  on  the  scanner.  This  radar  is  used  for  airborne  detec¬ 
tion  of  aircraft  under  blind  conditions,  and  therefore  requires 
o  search  over  o  solid  angle  in  the  forward  direction.  The 
beomwidth  is  about  5'. 

The  scon  is  spiral,  ond  one  turn  of  the  spiral  is  described 
in  1,20  sec,  which  causes  the  plane  of  polarization  to  gyrote 
at  this  speed.  The  beam  is  mode  to  spiral  outward  from 
0°  (straight  ahead)  to  60'  ond  back  again  in  2  sec  by  the 
nodding  of  the  ontenna  in  relation  to  the  yoke  which  forms 


the  forward  end  of  the  horizontol  main  shaft  Bv  throwing 
a  switch  the  operotor  con  halt  the  nodding  ot  the  ontenno 
which  then  executes  a  conical  scon  to  permit  accurate  hom¬ 
ing.  A  single  motor,  rated  at  600  watts  mechanical  output, 
provides  power  for  the  nod  and  spin  motions.  The  data  take¬ 
offs  ore  o  2-phase  sine-wove  generator  for  the  spin  angle 
and  o  potentiometer  for  the  nod  angle,  both  being  mounted 
on  the  main  gear  cose  to  obviote  the  need  of  slip  rings 
The  geor  cose  is  unusual  in  oirborne  practice  in 
that  it  is  oil-filled . W 


POWER 

EQUIPMENT 


Waveguide  pump 


B.alani-ing 


Airh«irn*t.  10 
(*M  Major  Units. 
-V^w 


60KW  Diesel 

Generator 


Hear  . 
support^' 


18  >n 
reflector 


Airborne.  S 
rM.  Compl. 


Delco  Generator 
Mod.  2ri-36&9 


Gef>er<»tor 


APS-IS,  Airborne.  3 
•  M.  .Ma.ior  Units. 


60K\V  120  Volt 
DC  500  Amperes 
1500  RUM 


E  mode 
waveguide 


Submarine. 
.MC.  CompL. 


Stab  Shunt  wound 
60*  C  Rise 


Ti'tenna  feed 
i  add 

'ccuntinweight 


8K.  Shipboard.  10 
«‘M.  compl..  Now 

HF«1,  Shipboard.  10 
.MC.  Compl..  New 

H4>l.  Submarine.  10 
MC.  Compl..  Used 

Sl.’l.  Shipboard.  10 
MC,  Compl..  Used 


Waveguide 

connection 

(covered) 


Cummin 

Dlenel 


This  member  spins  / 
but  does  not  nod  / 

This  member  spins  and  nods 


SBMH  ni 
Model  HI  ID 
Enx.  S15-51 


Right  support  trunnion 


7.5  \  <ea«M»1lne  generator  »etM.  Type  PE99.  U5  volts.  «0  <  yrle. 

single  phase  AC.  unused . $5M.M 

.\m|»ere  elnuilt  breaker.  ITE  MODFMa  KJ  .  $15.00  each 

Ntepilown  Tranoformer.  Pri.  440,220/110  VAC.  00  Cy.  SKVA. 

Sec..  115  Volts.  2500  volts  insulation  Size  12-  z  12"  x  7".$S9.5$ 
mate  Transformer.  Prl  115V  60  Cy.  Single  phase  AC  Sec.,  17.60$ 
Volts  (r  144  MA.  Oil  emmersed . $$6.M 


SN.Poilahle.  UM  M.fmupl  .  Used 
SQ.  Portable.  10  rM.  Compl..  Used 
St>-1,  Shipboard.  10  t'M.  Compl..  Used 
HD-7,  portable.  lOt'M.  Assault  Radar 
Shipboard.  1ft  CM.  Compl..  Used 
Mark  4.  Gunlaying.  800  MC.  Lesa  Ant.,  Used 
Mark  10.  Gunlaying.  10  CM.  Compl.,  New 
CPN-S,  Beacon.  10  CM.  Major  Units,  Used 
CP\-t.  Beacon.  10  CM.  Complete  New  Leas  Ant..  New 
HC'K-533.  IFF/AIR.  500  MC.  New 
HrK-54.V  Early  Warning  Radar  Trailer.  Complete 
HM  Radar.  10  CM.  Early  Warning.  Used 


VOLTAGE  REGULATOR 

Mfg  Raytheon:  Navy  CRP-301407;  Prl;  92-138  v.  16  ampe.  57  to 
63  cy.  I  phase.  Sec:  115  v.  7  15  amp.  .82  KVA.  .96  PF.  Con¬ 
tains  the  following  components: 

Regulator  Transformer;  Raytheon  UX9545.  Prl:  92-138  v.  60  cy. 
1  PH.  Sec:  200/580  V.  5.55/5.26  amps.  400  c  rms  test 

Filter  Reactor:  I  56  hy.  5  amps.  4000  v.  Raytheon  UX9547. 

Transformer:  Prl;  186  v.  5  amps:  Sec:  115  v.  7.2  amps.  Size.  12“ 
X  20*  X  29*.  .Set  wt.  approx.  250  lbs.  Entire  unit  is  enclosed  in 
grey  nietal  cabinet.  New,  as  shown .  $99JS$ 


SCR  277  RANGE  TRAILER 


Trailer,  consisting  of  a  complete  low  frequency  radio  range 
Installation.  Including  portable  tower,  gasoline  generator,  com¬ 
munications  eciuipment.  This  unit  Is  standard  and  approved. 
W'rite  for  details  and  price. 


GUARANTEED 
Phone  Main  4-8373-4-5-6 
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SEARCHLIGHT  SECTION 


HARMAR  HAS  TRANSFORMERS...for  a  wide 

range  of  applications  —  civilian  and  military 


CONTACT  HARMAR,  when  you  need  transformers.  From  sample  lots 
to  production  quantities,  your  order  can  be  shipped  immediately. 

And  prices  are  reasonable. 

Remember  .  .  .  when  you  deal  with  Harmar,  you  deal  with  principals  — 
Uarmar  owns  eiery  item  it  offers  for  sale. 


wrHm,  wire  or  phono: 

242  Territorial  Rd. 
Benton  Harbor,  Mich, 
o  Phone:  5-7271 


1003  Union  Trust  Bldg. 
Cincinnati,  Ohio 
o  Phone:  Main  3155 


refer  to  our  rating  in  Dun  <1  Bradstreot 


SEARCHLIGHT  SECTION 


WC  ALSO  HAVE  LARGE  STOCKS  OF; 

APC*S 

Bindinf  Post* 

CaMt 

CMacitan 
CaraMie«n» 

Caraailet 
Ch«lMa 
Cat  It 
CaatraH 


A.  C.  RELAYS 


TELEPHONE 

TYPE 

RELAYS 


Cryttalt 

Fman 

Futat 

Hard  wart 

Iran  Cara  Slaft 

Knakt 

PatantiaMftart 
(tliia>catiae) 
Pvlta  XfMrt. 


Ralayt 

Baaittart 

SarvO'XfMrt. 

Shack'll  avnti 

Sackalt 

Saafhatti 

Switehat 

Trantf  ana  ar« 

Tybat 

Aad  Otkart 


ALLIED  B06AII5  IIOV  SOl'yc.  DVOT.  lOA 

rimuvu  *R4n . % 

ALLIED  BD4Allft  IIOV  SOCyt.  bl*8T  n.o. 

lOA  CootacU  ffR430  . . 

LEACH  IIS4  50V  MCyc.  PINT  n  <>  lOA 

i'i>ntact«  *R431  . . 

ABT  CI07B  IIOV  6(K*3rr.  Toln  lUlra^ 

(‘)iani»m  blUaS  . 

GUARDIAN  24VAC.  Mak^s.  Breaks  1  tlA. 

U'l  5A  I'ontarta  #Rm . 

GUARDIAN  24VA('.  HINT  no.  5A  r-m 

fart«»  rR274  . 

12V AC  PPST.  0.0.  5A  Cootm^R  aiUT'.  an. 
CLARE.  IIOV  .50-00  or.  Makes  2  Breaks  1. 

Qiilt’k  .ining.  Oital  I'lug-tn  Haae  SKiHI 
AUTOMATIC  ELECTRIC  CLASS  F  TYPE 
RA.  IIOV,  .50-60  <*yc.  4I*I*T  Qiitck 

SRI59  . 

AUTOMATIC  ELECTRIC  Btmllar  ro  cRI^O 
Mtth  RK51  (YHer  l»l*i»T  JTIllHi* . 


107  COOK.  S-OVItC.  6  make.  1  break  <.5A>. 

ICi.  12  ohm  l»art  of  m'O.M.  sRinT  ] 
W33A7  AUTOMATIC.  i:0<0  ohm.  KMalM'. 

HINT  n  o  .  UA).  »R103 . 

AIOTM  BENOIX  K’ook  102i  'i-ll'VlN‘.  rig)- 
per  Hhic.  H)<>w  Release,  SPHT.  2041  ohm. 

Part  of  H4  R  ,'.22.  SlUrt.5 . 

P32S06  STROMBERG'CARLSON  )2VI»C. 
sriPT  n  o.  (2.\.si.  2iHi  ohm.  Anti-4lbration 

r»ar»  of  ABK.  =U:*U  . 

P225<M  STROMBERG-CARLSON  6V1K’. 
HTHT.  n.o.  <l.\i.  1(10  ohm,  Antl*vlbratlaa 

contart.s.  *1102  . 

RS229AI  AUTOMATIC  6VIN'.  :tlNT  on 
7.-.  ohii.H  Hlow  Release.  »R412- . 
R502IAI  AUTOMATIC  i:oa»  ohm.  2(>marH'. 
HINT  n.r.  (III*.  siu\?. . 


MINIATURE 

RELAYS 


GUARDIAN  6VI>C.  RI'RT  n  o.  4U  ohm,  ^R:!! 
2302$  RBM  483'IX'.  sniT.  8000  ohm.  6  ma 

ffR42H  . 

ALLIED  24VDC.  8PDT.  800  ohm.  #R412.  .. 
5$2$l  TELECHRON.  24Vnc.  HINT  n  o.  (lA' 
800  ohm.  *R174 . 

$$340  PRICE.  24Vf)r  SPOT  no  (lAk  rpio 
ohm  #R170 .  . 

$$342  TELECHRON.  24VPr.  Make.  8  Breaks 
(me.  (2AS.  U’l  8o0  ohm.  .knn  rapa«1t4 
Arms.  Law  Lom  Bakeltte  Insulation  kR171 

5$$26  COOK.  24VIM'  M.^kes  2.  Breaks  (Hie. 
ilA.  ICI  300  otmi  i'eraniio  Insulation. 
#R107  .  . 

$$528  G.E.  12VI»r.  HINT  no.  (dA-il.  150 
ohm.  #R426  . 

5$$3I  COOK.  12-24VI»r  Makes  4.  Breaks  2 
«2As.  2i's*.  150  ohm  sn40.5 . 

5$$89  RBM.  24VDC.  I>POT  no  (2.kst. 
300  ohm.  4rR245 . 

S$83S  G.E.  24VDC,  SIMVT.  (LAsi.  2.50  ohm. 
tfR402  .  . . a*. 

55837  G.E.  24VPO.  Pouble  Make,  300  ohm. 
«R108«  . 

55837  RBM.  Same  as  sRlO'^G.  SRinsR . 

$5837  ALLIED.  Same  a>  ffRMbG.  #K108... 

0153221  AMER.  TOTALIZATOR.  24VIM'. 
l)Pi>T  30U  ohms.  Anti  ('apa>-ity  Arms. 
#11134  . 

GUARDIAN.  24VIK\  HINT.  n  o.  300  «.hnL-4. 
Antl-C'apaelty  Arm.  Oramlc  Insulation. 
SR1(»6  . 

23012-0  RBM.  24V1X'.  HPUT.  250  ohms. 


SHORT  TELEPHONE  RELAYS 


SOLENOIDS 


AII996  CLARE  (1177519-1)  24VIM'.  8INT 

n.o.  CSAsp.  2IMI0  ohm.  *1194 . S 

8385  ARC  I2V1N  .  HINT  n.o  4lA).  lOA 
(*«>ntai*t.  2<Hi  4ihm.  Part  of  ARC$  or  Ht'K 

2:4.\.  #Hn  . 

C$8i88  BENOIX.  12VIN'.  I>PI>T  A  SINT 
n  e.  (2«-.  IB)  1.50  ohm.  Part  af  SCR$22. 
. 

A22288  CLARE.  12VIH’.  HINT  no.  ilA). 

2(»0  ohm,  «R41I . 

$588  W.E..  12  24VIH%  HINT  n  o.  (lA),  8o0 
ohm.  #R|I4  . 


•$A  ALLEN  BRADLEY  24VIM:  SPST  S05 

100  •>hm«.  #R105  Sl.fS 

BSA  MART  Cat.  rOOZBi  SPST  50  5  ISO  obm*. 

IRIOSII  l.H 

D$A  SQUARE  **D**  24VD<:  SPST  50\.  ISO 

ohms,  lR2r,  2M 

B$A  CUTLER  HAMMER  2tVIM..  SPST  SOA. 

100  ohm*  rR34  2,2$ 

B4  AUTO  LITE  24VIK:.  SPST  200A.  ao  ohm*. 

rBl74  .  ).$• 

B4  HART  MSaak  Cat.  bQ4RW.  24VIM:.  SINT 

200  5.  7S  ohms.  fH127\  2.9$ 

B8  CUTLER  HAMMER  604111 139\.  24VIM:. 

SPST  200 A.  10  ohma.  IH180  1.9$ 

B8  AUTO  LITE  EPEC  432424.A  24VD<:.  SPST 

20eA.  OohBM.  #R128 .  2.7$ 

1)1  ECLIPSE  OlEA  S3S2t,  24VIM:  SPST  2(M>A. 

6  ohm.  126  2.9$ 

CUTLER  HAMMER  6041II36A.  I2V|n:.  SPST 

200V  17  i»hm..  *RI2)  1.9$ 

Di  CUTLER  HAMMER  1)1  04.82181.  24V1N  .. 

SPST  200A.  SO  ohma  3.9$ 

LEACH  SOMINP.  IZVDC.  SPST  SOA.  25  uh.iM.  * 

♦  RI2S  .  1.9$ 

LEACH  79711.  24VDC.  Dble  Mnka  A  Break 

50A.  and  SPST  a  o..  45  uhm*.  #B1S1  2.58 

e.E.  42ad94.  Plaatie  Ero  kjaad.  34V IN  .  SPST 

5(lA.  150  ohma.  fR23  2.9$ 

G.E.(;H27a2l)ll6W2PlN->tkKtHl(Med.  12VIM'.. 

SPST  ino.A.  Mohma.  #H23B  $.58 

CPCOS47l>.  I2V1K:.  SINT  30A.  3$ohm*  #HI22  2.9$ 

RBMRNS,  24VIM:SPST50A  .20nohm<i«K224  1.9$ 
G.E.  (:R21I00M4A3.  24VIm:.  SPST.  20nK.  50  *  « 

ohm*.  pRsaH .  1.9S 

G.E.  f  RaSlSK  10eA2  2tVtM:.  2  awitrhette*. 

DPST  a^:.  A  SPST  B  c.  Iona  throw  «Rn2  9.9$ 

GUARDIAN  $4585  Dual  l.at<  hia«  24V IM  ea 
•ectioa  Dooble  Make  A  Break  A  Alteroate 
Double  make.  Break.  lOOA  contarta.  24 
ohm*  4H223  .  8.7$ 

G.E.  M2VJ683  I  (No  eoatarta)  lO  12VIH:~ 
Miralei  p'lipper  Arm  Relea*ea  at  2VD<' 

•  Hio:  .  1.2$ 

CUTLER-HAMMER  6()41I{I58A.  12V1N:. 

SPST  D  O  54.A.  25  oham  fH428 .  1.9. 


D.C.  SENSITIVE 
PLATE  RELAYS 


W.E.  IWhalock)  K8986$-RX9$6  2000  ohm. 
9  ma  Makes  2.  Break.H  2  (lA.  IB.  1C) 

#R42*;  . 

KURNAN  l.VHi  ohm.  11  ma.  HI*1iT.  Small 

Conipnct  #11427  . 

KURMAN  8:UN)  ithm.  7  ma.  Maki«  3.  Break* 
1  (8A.  IB)  I»nK  Telephone  IM*'  #R248. 
AUTOMATIC  $03$A7  1800  ohm.  «  ma.  HINT 

n.o,  Telephone  Tjix'  #11108  . 

CLARE  KI02  8.500  ohm.  0  mt.  HPDT.  Short 

Telephone  T»pe  #R80 . 

OUMONT  5000  ohm.  *  ma.  SPOT  n.o 

#R280  . 

RBM  2302$  koOO  ohm.  «(  ma.  HI’KT  «R42S. 
8IGMA  TYPE  4P  wbtO  ohm.  Kn»T  (IC). 
('an  he  adiuo^etl  m  opt-raie  <»n  0.5  ma. 
rR42*-  . 


ALLIED 

RELAYS 


7251  ARC  24VDC,  HPDT.  800  Ohm  «R4U6. . . 

7252  ARC.  24VDC.  DINT,  n  o  (lAa)  300 

ohm.  Antl-C-apacltv  Amit,  Ceramic  Innula- 
tlon.  #R354  . 

AI34i$  CLARE.  12VDC.  DPOT.  n.o.  (2At) 
12(»  ohms*^  #H246  . 

A2I$77  CLARE.  24VIH'.  DINT  0.0.  (2Aa) 
2M>  ohmt.  #K3.5'J  . 

P3  LEACH  (Pair  on  Bakelite  Strip)  Kai-h  re 
la>.  6V1H\  HPDT.  12:.  ohm.s,  #ltL5:5.  .»r. 

ZH77628-I  AUTOMATIC.  12VIH\  Make  One. 
Break  Two  ilU.  IC)  64u  ohmn  Dual  Tele 
pti<»ne  T>p)  ('untartt  #11244 . 

7472879  G.E  3V1)C.  SINT.  n.c.  (IB)  30 
ohmt.  #K59A . 

2VDC  spur.  125  ohipH.  #11173 . 

73A23  ALLIED.  24VDr  Make  3.  Break  1. 
(2As,  1C)  300  ohm*.  #K4u:i . «•. 

TB  302  PRICE.  24VI)f'  Make  3.  Break  t. 
i2As.  1C»  800  Ohm*.  #K4u4 . M. 

BIOO$9-II  CLARE.  24VD<'.  4I'1)T.  300  ohm. 
#11426  . 

RIO  COOK.  12-24VIK'.  3POT  n  o.  (.I.At), 
One  coQtart  lOA.  2,50  ohm.  #1142: . 


B08048  TTVDT.  DPDT.  2800  ohm  #R$S4  $2.2$ 
BOllDlS  24VDr.  SPST.  doable  maha. 

240  ohm  ^RO«  1.2$ 

809028  AVDfMPDT.  14ohm  ^R22S  2.2S 

BJ8038  24VDr.  DPDT.  255  ohm  #R42t  l.$i 
BJX-42  l2nr24VD<:.  SP  DPLE  brMh, 

240ohmC.T  fR226  1.2$ 

$$817  24VD<'..DouhleBiake.$OOohM  fRiOi  !.$• 
80153$  24Vnf:.  Double  make  A  Break 

2H)ohm  fR2$8  1.18 

801312  UVIK:.80ohm.C<wl  AFraiM 

tmly  (fwx-ontact*)  .A# 

BOVXl  IVIK'.  SPST.  B  O.  1  I  ^2  ohm  «R$5  l.$8 

80Y130  20VIM'  Double  make  A  break 

550  ohm  #B$68  1^8 

AR  12VIM:.  .SPST  0.0.  7Sohm  <B429  1.88 
808A11S  IIOV  60  Cyr.  DPDT.  lOA 

C.«MitarU  #R429  1.49 

804A11S  IIOV  6M:yr.  DPST  a.o.  lOA 

CoBtart*  #Ri30  2.49 

B0V8O42  87VDC.  DPDT.  10,000  ohm. 

_  ma.  lO  A  r.oatacU  #B4S3  1.49 

8NUD14  24VI>(  .  4PDT.  277ohm. 

_ _  lOA  (  onlacU  #434  149 

81U  •CtoctrIcM  LMcMttf)  4VDC. 
tPDT.  16  Ohm  ea  Duatpmof 

Shield  II  Pin  Hue  HaM^  #44415  8.98 

AN11018  24VTN  ,  HpST  o  o..  175  ohm. 

5AA  CuntarU  (Kle*  trical  A  Mechmiiral 
Sperifk  aUm*  Identiral  to  C.MlDll)  4R4$6  1.9S 
SKH>CC-CC18  16  24VD<:.  4PDT.  480 
ohm.  llerroetH  alb  Sealed  #R417  1.98 

DIFFERENTIAL  *0.84:6  DUAL  soOO  ohm  2  5  ma. 

.Amiature  ptw>(e<l  betwe«»a  polea.  all  iNmtarts 
normulD  open  HPDT  5A.  motart*  HI  *peed.  Suit 
able  ftif  p  I*,,  brldse  or  ha)an«'e<|  tSr^lU  where 
dKT.ient  al  tetum  U  re.iuiitN|  #IL862 . 94.9$ 


TREASURE 

CHEST 


1Z  10$  ot  miscellaneous  ELECTRuNiC 
FARTS— ALL  GOOD— ALL  UMULt— suen 
AS  RELAYS.  CONTROLS.  CAPACITORS. 
asOKMERS,  chokes,  switches,  kc- 
SISTORS,  ETC.  NO  JUNK— NO  MECHAN¬ 
ICAL  PARTS. 

Worth  meay  times  the  pur.Smi.  prl...!  thld 
ptH-es  left  oser  trnm  d.spleyii.  seroplef,.  end 
_  _ -  -Quentllj  Mice.  cloMil^  _ 

"  Acuity  In  ttocklnc.  “ 


H-F  TIE 
POST 


lai"  ^ellsfw  Bukeliie  InNUlatiuii,  pi<tiir4-fl  ar- 
lal  >iAe  «4-4u  Tliiea«l) . I7.$0/C  S60.00/M 

Write  Ut  Year  Needs  ter  Immediate  Qaote 


HI-VOLTAGE 


GLASS  TO  METAL  SEALS 
(FEED  THRU) 

MANY  TYPES  AND  SIZES 


S^nd  ua  blueprints  or  tampltw  for  our  Quotea 


PRICES  FOB  OUR  PLANT.  Mia.  Order  $$.8Q 


324  Canal  St.  N.  Y.  13  WA  5-9642 


ELECTRONICS  — October,  1951 


361 


SEARCHLIGHT  SECTION 


362 


Oetobf,  mt  —  aecTRONics 


SEARCHLIGHT  SECTION 


DISCOUNTS  AND  SAVINGS 

3F  25  -  40  -  OO  % 


INSERTS  AVAILABLE  AT  THIS  TIME 


SS-IP 

8S-1S 

10S-2P 

10S-2S 

10SL-3P 

10SL-3S 

10SL4P 

10SL4S 

108L-6S6P 

10SL-656S 

12S-IP 

12S-1S 

12S-2P 

12S2S 

12S4P 

12S-3S 

12S-4P 

12&4S 

124P 

12-5S 

12S4P 

12S-6S 

MS-lP 

14S-1S 

14S2P 

US-2S 

14S4P 

14S-48 

14S-SP 

14S4S 

14S^P 

14S49 

14S-7P 

14S-7S 

14S-9P 

14S-9S 

14S-10P 

14S-10S 

US-llP 

14S-11S 

14S-12P 

14S-12S 

14-3P 

14-3S 

les-ip 

16S-1S 

16S-3P 

16S-39 

I6S4P 

169-49 

169-5P 

169-S9 

16S-6P 

169-69 


16S-8P 

169-89 

16-lSP 

18-1S9 

16-16P 

16-169 

16-2P 

16.7P 

16-79 

16-9P 

16-99 

16-lOP 

16-109 

16-llP 

16-119 

16-12P 

16-129 

16-13P 

16-139 

18-lP 

18-19 

18-2P 

18-29 

18-3P 

18-39 

18-4P 

18-49 

18-SP 

18-59 

18-6P 

18-69 

184P 

18-89 

18  9P 

1899 

18-lOP 

18-109 

18-llP 

18119 

18-12P 

18129 

1813P 

18139 

18-16P 

18169 

18-17P 

18179 

1818P 

18-189 

18-20P 

18-209 

18-22P 

18-229 

18-23P 


18-239 

20-24P 

22-238 

24-684P  1 

28-7458 

32-29 

1824P 

28249 

22-24P 

24-6848  1 

28-840P 

36-7P 

18-249 

2825P 

22-248 

24-691P 

28-8408 

36-78 

18-2SP 

28259 

22-27P 

24-8918 

28-852P 

36-8P 

18-259 

20-26P 

22-279 

24-710P 

28-8528 

36-68 

18-26P 

28269 

22-30P 

24-7108 

32-lP 

36-9P 

18-269 

2827P 

22-309 

28-lP 

32-18 

36-98 

1827P 

28279 

22-32P 

28-18 

32-3P 

36-lOP 

18-279 

2826P 

22-328 

28-2P 

32-38 

36-108 

18-28P 

28289 

22-36P 

28-28 

32-5P 

36-1  IP 

18-289 

2829P 

22-368 

28-3P 

32-58 

36-118 

18-29P 

28299 

24-lP 

28-38 

32-6P 

36-12P 

18-299 

20-30P 

24-18 

28-4P 

32-69 

36-128 

18-30P 

20-309 

24-2P 

28-48 

32-7P 

36-14P 

18309 

22-lP 

24-28 

28-5P 

32-78 

36-148 

18-31P 

22-18 

24-3P 

28-59 

32-8P 

36-15P 

18-319 

22-2P 

24-39 

28-7P 

32-88 

36-158 

281P 

22-29 

24-4P 

28-78 

32-9P 

36-16P 

2819 

22-39 

24-48 

28-8P 

32-98 

36-168 

20-2P 

22-4P 

24-5P 

28-88 

32-lOP 

36-17P 

2829 

22-49 

24-58 

28-9P 

32-108 

36-178 

283P 

22-5P 

24-6P 

28-99 

32-1 3P 

36-18P 

2839 

22-59 

24-68 

28-1  OP 

32-138 

36-188 

284P 

22-6P 

24-7P 

28-108 

32-14P 

36-198 

20-49 

22-69 

24-78 

28-1  IP 

32-148 

36-20P 

285P 

22-8P 

24-9P 

28-118 

32-16P 

36-2  IP 

2859 

22-89 

24-98 

28-12P 

32-168 

38-218 

286P 

22-9P 

24-lOP 

28-128 

32-18P 

38-846P 

20-69 

22-98 

24-108 

28-13P 

32-188 

36-697P 

20-7P 

22-lOP 

24-1  IP 

28-138 

32-18P 

36-6978 

2879 

22-108 

24-118 

28-148 

32-198 

36-799P 

288P 

22-1  IP 

24-12P 

28-15P 

32-20P 

36-7998 

2889 

22-118 

24-128 

28-158 

32-208 

40-lP 

289P 

22-12P 

24-15.? 

28-16P 

32-lOlP 

40-18 

20-99 

22-128 

24-158 

28-168 

32-1018 

40-2P 

2810P 

22-13P 

24-16P 

28-17P 

32-102P 

404P 

28109 

22-138 

24-168 

26-178 

32-1028 

40-9P 

2811P 

22-14P 

24-18P 

28-18P 

32-722P 

40-98 

28119 

22-148 

24-189 

28-188 

32-7228 

40-llP 

2812P 

22-lSP 

24-19P 

28-19P 

32-810P 

40-118 

2813P 

22-159 

24-198 

28-198 

32-8108 

40-13P 

28138 

22-16P 

24-20P 

28-20P 

32-81  IP 

441P 

2814P 

22-168 

24-208 

28-208 

32-8118 

44-19 

28149 

22-17P 

24-2  IP 

28-21P 

36-lP 

44-2P 

2815P 

22-178 

24-218 

28-218 

36-18 

44-28 

28159 

2816P 

22-18P 

22-188 

24-24P 

24-249 

28-684P 

28-6848 

36-2P 

36-28 

44-4P 

44-49 

20-169 

22-19P 

28-693P 

36-3P 

44-5P 

2817P 

22-199 

24-25P 

28-6938 

36-38 

44-59 

28199 

22-20P 

24-259 

28-695P 

36-6P 

44-6P 

2820P 

22-209 

!  24-26P 

286958 

36-68 

44-68 

20-209 

;  22-219 

1  24-268 

28-702P 

22-3P 

44-99 

20-23P 

1  22-22P 

24-28P 

26-7028 

28  6P 

48-lP 

20-239 

i  22-228 

1  24-288 

28-745P 

1  32-2P 

46-39 

AN  3102 

# 

AN  3101 

0 

AN  31<^ 

0 


SPECIAL  ATTENTION  GIVEN  TO  ”DO”  ORDERS. 


DAVID  GREENBERG 


99  MURRAY  ST.,  N.  Y.  C. 


TEL.  WORTH  2-7423 
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URAr\D  :%EW  -  UEARAI^TEED  -  SERPLES  -  METERS  !  ! 


1000  MILLIAMPS.  WKSTFRK  FXECTRIC  D-55049. 
34*  rouml  fluAb  b&krlite  cam.  coacwtrlc  atyle 

roorement  wltb  100*  tcftlf  l^mh . #  |4>00 

D.  C.  AMMETERS 

I  AMP.  WWINQHUrSK  NX  SS.  SH*  round 
flUAb  babellto  om«  (JAN  typo  11K34W001DCAA> 

•  $6.00 

S  AMP.  GENERAL  ELECTRIC  DO-40.  r  round. 
nuo-fiAnAed.  ri^  mounted  flutb  tekoUto  cmt 

#  $4  IS 

10  AMP.  GENERAL  ELECTRIC  DO-40.  rround. 
non-lUntfed.  ring  mounted  flUAh  bnkMlte  cnee 

#  $4  66 

30  AMPS.  GENERAL  ELECTRIC  DW-51.  IH* 
round  flush  bi^Ute  onee  (JAN  type  11R34W030> 

DCAA)  . •  $4.50 

30-0-30  AMPS.  GENERAL  ELECTRIC  DW-51. 

round  flush  tnrinl  oese . tt  $4.50 

50-0-50  AMPS.  GENEILAL  ELECTRIC  00-^1.  8H' 
round  flush  bakeUte  onse.  blaek  Male,  with  lum. 
markings  . #  $5.59 

A.  C.  AMMETERS 

0-3  AMPS.  SIMFSON  55.  SH*  round  fluMi  bakrlit# 

case  . •  $9.10 

0-10  AMPS.  SIMPSON  55.  SH*  round  fluab  tekellte 

case  . #  $9.40 

100  MILLIAMPERC8.  WESTON  475.  8V  round 

flush  bakellte  <'aae.  400  ryclee . #  $7.50 

150  MILLIAMPCRCS.  GENERAL  ELECTRIC  AO 

22.  3^*  round  flush  bekeltte  caes  . #  $5  50 

250  MILLIaMPERES.  GENERAL  ELECTRIC  AW- 
41.  i%'  iound  flush  bakellte  caee.  kUde  for 
Daco.  red  blocfclnt  on  scale . 8  $3.50 

A.  C.  VOLTMETERS 

6  VOLTS.  WESTON  476.  SH*  round  fluah  bnkehte 

15  Volts!  ‘  wEOTiNGiioV'SE  ‘  na'ss.’  '  sh^  round 

flu*b  bakeUte  case.  (JAN  MR35W01tACVTl 

#  $5  50 

40  VOLTS.  W^ESTINOflOUSE  NA-SS.  IV  round 
flush  metal  case,  black  ecale  lum.  marklna* 

caiib.  for  400  cycles . #  $3.50 

40  VOLTS.  WKSTINGIIOl'SK  NA  33.  m*  round 
flu'^h  metal  case,  black  erale  lum.  marklncs 
(These  were  orlflnally  cellb.  for  400  CTcle  use 
but  hsre  been  atijusted  for  60  o'clc). ..  .0  $3.65 
75  VOLTS.  WKSTUN  517.  2*  round  flush  metal 
cate,  ting-clanip  type  mtt.  non-flanfed.  .#  $3.50 
300  VOLTS.  BL'ULl.N'GTON  22A.  2V5*  round  flush 

metal  case . 9  $6.00 

300  VOLTS.  TRII’LETT  2S2  C.  $V  round  flush 

metal  case .  #  $6.00 


R.  F.  AMMETERS 

1.5  AMP.  GENERAL  ELECTRIC  DW-Sr  2^* 

roun*!  flush  metal  black  acale . 9  $3.50 

2  AMPS.  WESTON  425.  3V  round  fluah  t»akeUte 

2.5  AMPS.  WESTON  425.  3V  round  flush  bake- 

lit»  csi.e  9  $8.59 

2  5  AMPS.  SIMPSON  35!  SV  round  flush  bakeUte 
ca»e  . 9  $5.50 

3  AMPS.  WKHTON  42S.  3S*  round  flush  bakellte 

rai«e.  with  external  thermocouple.  ...  9  $9.50 

3  AMPS.  WESTI.NC.noi  8K  NT-35.  3V  round 
flush  bakelite  (JAN  o-pe  MIl35\VOOwRFAA)^  ^ 

5  AMPS.  GENERAL  ELECTRIC  DO-44.  sW* 
round  flunb  bskellie  rase . 9  $7.50 

5  AMPS.  OKNI-rRAL  ELECTRIC  nO-44.  8V 

round  flush  bakellte  case  with  external  thermo¬ 
couple  .  9  $9.50 

6  AMPS.  GENERAL  ELECTRIC  DW-44.  2V 
round  flush  bakellte  case,  black  scale. .  9  $4.50 

•  AMPS.  GENI-UtAL  FXECTRIC  OW.52.  1^' 

miiiid  flush  bakehte  case  (JAN  type  MH25- 

Wm>sm.AAi  . 9  $3.66 

10  AMPS.  W'K.sTtiN  42.*;.  3V  round  flush  l»akeltte 

esse.  MR3.SW(M0KEAA  . 9  $0  50 

D.  C.  VOLTMETERS 

30  VOLTS.  GltCEN  250M.  2V  round  flush  metal 

esM*  . 9  $3.50 

75  VOLTS.  GENERAL  ELECTRIC  DO-40.  3* 
round  noo-flaiiKed.  rinf  mounted  flush  bakellte 

cai-e.  luoo  olims  per  volt . 9  $4.95 

5/125  VOLTS.  DEAL  RANGE.  WESTON  506.  T 
round  flush  metal,  ring  clamp  mounted  (non- 
Rans'-dt  approx.  135  ohms  per  foit.  plus  button 

ft)r  hlEh  range  . 9  $4.00 

150  VOLTS.  GENERAL  ELECTRIC  DO-53.  8* 

•Miusre  flu^h  hakelite  egse  . 9  $7  50 

150  VOLTS.  GENERAL  EIXtTRIC  DO-41.  8V 
round  flusb  bakellte  case.  1000  ohma  per 

toll  . 9  $7.50 

150  VOLTS.  HOYT  t7  L.  Zhk"  round  flush  metal 

ca.-te.  icd  Imc  at  110  volts . 9  $6.00 

300  VOLTS.  SCN  2AP380.  2V  round  flush  bakellte 
cs^.  mou  ohms  per  toll.  <JAN  type  MIt2.5W*- 

.3(kiiM'VVi  . 9  $7.00 

500  VOLTS.  WXSTON  5d6.  3H'  round  flush  beke- 
llte  I  51A  movdiient  complete  with  Weston 
tvpe  K.  extcmsl  resistor  box  (JAN  Oite 

Mfi2MV5unm  vvt  . 9  $9.S0 

750  VOLTS.  WESTINGHOUSe  NX-S5.  T  round  flush 
bakellte  case.  I  51A  movement  complete  with  ex- 

temsl  re-l«tor . 9  $8.65 

2  KILOVOLTS.  GENEHAI.  ELECTRIC  DO-53.  S' 


type  multiplier  . o*#  $10.65 

4  KILOVOLTS.  DEJUR  AMSCO  9  810.  3V  round 
flush  bakelite  case.  1  5iA  movement. .. .9  $4.50 

D.  C.  MILLIAMMETERS 

2  MILLIAMPS.  WESTlNGUUt’SE  NX-3S.  SV 

round  flush  bak^lie  caae  (JAN  MU35W0021>C- 
MA>  . 9  $$.50 

3  MILLIAMPS.  GUUEN  OW-M7.  SV  round 

flush  bakellte  case,  scale  callb.  SO  A  ^0  MA 
and  SOOd  Tolts . — 9  $3  50 

5  MILLIAMPS.  SIMPSON.  tT  souare  fluah  bakellte 
case,  special  scale  with  red  mark  at  3.  caption 

5-0-5  MILLIAMPS.  WESTfJlN  ELECTRIC  D- 
165647.  3hk'  round  flush  bakellte  case,  concentric 
stvle  movement  approx.  160*  deflection,  scale 

callb  50-0-50  . 9  $4.00 

15  MILLIAMPS.  GENERAL  ELXlTHlC  DO-68. 

4*  X  4S*  rectangular  flush  bakellte  caee  9  $4.65 
15  MILLIAMPS.  SIMPSON  86.  3V  round  flush 
bakelite  case  (JAN  type  liR853V016l>CMAt 
9  $6.00 

20  MILLIAMPS.  GENERAL  ELECTRIC  DO-5S.  3* 

.•iuuare  flush  bske  csse  . 9  56.50 

25  MILLIAMPS.  GENERAL  ELKCTBIC  DO-41. 

SH*  round  flufvh  bake  case . 9  56.60 

113  MILLIAMPS.  tUIULlNGTON.  81  R.  SV  round 
flush  hakelite  case,  special  3  color  scale,  no  eall- 
bratlons,  caption  “Power  Indicator"  9  $3.00 
150  MILLIAMPS.  GflNERAL  ELECTRIC  DO-41. 

3V4*  round  flush  hake  ca-^e . 9  $5.50 

150  MILLIAMPS,  TUll'UTT.  r  eguare  flush  bake 

case,  black  scale . 9  $3.95 

150  MILLIAMPS.  GKCEN  508.  SH*  round  fluah 

liakelKe  case . 9  $3.65 

150  MILLIAMPS.  ELEcTEL  9  35U.  3V  round  flutb 
bakellte  case  made  by  Elect.  Dlv.  of  UR  Time 

forp . 9  94.00 

150  MILLIAMPS.  REEDE.  SV  round  fluah  bakellte 

case  . 9  $4.00 

200  MILLIAMPS.  MARION.  3V  round  flush  hake- 

Itte  case,  knife  edge  pointer . 9  $4.00 

200  MILLIAMPS.  SIMPSGN  26.  34*  round  flush 
bakellte  esse  (Jan  type  MIU5W200DCkIAi 

9  $5-95 

300  MILLIAMPS.  GKI'EN  GW  .';29.  34*  round  flush 
bakellte  caae  (JAN  type  kJU35W'300DC5f Al 

9  $4.95 

500  MILLIAMPS.  DEJUR  AMSt'O  312.  3*  suuare 

flush  hakelite  case.  9  *5.00 

800  MILLIAMPS.  DEJUR  ASISCO  9  310.  3*  round 
fluth  bakellte  case  8.  V  9  3K9kn  . .  .  9  $4.50 


MARITIME  SWITCHBOARD 

338  Canal  St.,  N.  Y.  13,  N.  Y. 
Worth  4-82  77 


Orders  accepted  from  rated  concerns,  public  InaU- 
tutlons  and  agencies  on  open  account,  othmw  pleas# 
lend  25%  deposit,  balance  C.O.D.  or  check  with 
order.  AU  pricea  FOB  our  warehouse,  N  Y.CL 


We  speclallie  In  electrical  Instrument#  Oxer 
75.000  meters  to  stock.  Send  for  our  latest  circular 
showing  our  complete  line  of  Surplus-New -Guaran¬ 
teed  meter*. 


K2468B.  GK  .Maghetnin  pulnlng  hlfllar 
250KVA  pt-ak  p<twer  at  4  mic^n^ecnnd 
pulM-.  liHKi  I'  <lut\  «ncle.  3.k5  KV  into 
■"  •>liin  pvilM-  rahU*  N<K-ket  gives  17.3 
K\  iNiiit  m  .Mac  vN’kft.  Only  31 
111  sf.K-k  (  .tsf  «'22.  S.\LE  ritit  f 
$18.00 

CCHVERTER.  Klt-itnuiic  I^lis  M<mI«1 
14*''.  ;it.  \  lH’  inpiir,  ii.i  vttli*,,  til)  ri 
‘0  watts  output,  complete  with  NSIt 

1341  uhraior .  $9.95 

_ _  ^  CHOKE.  r.,n 


AN  CONNECTORS 

Over  2500  DiUerenf  Types  in  Stock- 
See  June  Electronics  for  Price  Sched¬ 
ule,  Page  311 


REVERSIBLE 

REMOTE  CONTROL  DRIVE 


Incliid^ 

DELAY  ’  LINE  T.'l  E4  91  4ii"  '.or 
Sprague  ffS92-SS4S.  I162;i.  4x5x7  Itu  h 

Ml  tniiMl  with  34  »nch  in.<ulator>. 

11  Ml  Mh  rose.wnrl.  l.'KV . $9.90 

PULSE  FORMING  LINE.  Milieu  0*  x 


.\  U.  motor  iiriven  unit  designed  for 
ijuy  num'  rontml  of  1951  Zt'nlth  TV. 
ttperatHw  fr«*m  115  soils  cvcle;  but. 
•fif  incorporated  transformer  penults 
l(tw  voltage  i-onirol  leadN  In'ludea  at¬ 
tractive  pla.<«tu'  hanil  grip  switch  with 
black  A  white  control  burtons,  one  for 
cai'h  direction.  Motor  drives  worm 
.^•■ar  which  i*  moved  again-t  a  nvion 
.itar  hv  sndenold  Made  thi-  way  so 
that  TV'  set  could  be  luhetf  nianua^lv. 
Output  to  4  inch  -shaft  is  approxi- 
niateiv  44  RFM  Intermlttant  dut>. 
Inrhuies  17  feet  three  wire  coiitrit 
-  able  with  plug  Itrand  New  \i'T 
M»\V*  Our  limited  supplv  goiriir  fas» 
at  .  $10.95 


Worth  SALE 
PRICE  81  cents. 
klA  I'" 


UTAH  X124T3  TYPE 
PML«f  tpasSFORMERS 


tii.cro^eeotid  PUIm**..  Z«»-llKK>  ohm.  oui 
.-:>s  $3.75 

PULSE  TRANSFORMERS 
7P26.  Westiiighou-w*  .$4.50 

9CI75(»  501.  lU'.Y,  15  1«  ilia,  x  IS* 
high.  in.',  turns  tin  primary.  :::m»  turns 
..tiiltiv.  fore  is  4*  'tack  o!  .bb7 
iiifh  laminations.  .Magnetic 

.Mt  ’als  (  o  \iidi(»  .'>•*.  usetl  t«t  torm 
7  ::  imeioMs-oiid  puNees,  1744  in 

-Uink  $1.50 

'  C»75fi-502.  IK  A.  'AJiie  core  A  ran  as 
"1.  l"o  to  2uu  ttini'.  used  to  form  2  2 
lui. ’o>.s  t.|ii|  (Milse^  !»7u  piece*i  111 

s'..fK  $1.50 

A 1 17012.  Iletidiv.  I  X  I  T  16  \  1 
i;i  !»:'  i-aii.  tune  tenninals.  Hvper-*:! 
...re  $1.50 

CI2A-I3IR.  Jetre|si.tl.  Mi  llillllbelirv  \ 
|o  tiiilhle-rirv .  2^4  \  l  x  -14  $1.95 

Otbiiin.  WK  fr.tlUellfV  nspoji..e  '.I'K- 


COAXIAL  CONNECTORS 


J  201 

M358 

MJ59 

PL259 

PL259A 

PL274 

S0239 

UG9/U 

UG12  U 

UG2I  U 

UG27/U 

UG28/U 

UG58/U 


UG85  U 
UG87  U 
UG88,^U 
UG89  U 
UGI05  U 
UGI06  U 
UGI73/U 
UGI75/U 
UGI76''U 
UG260' j 
UG275/U 
UG290/U 
UG203  U 


POWER  POTENTIOMETERS 

Bush-  <7at. 

Ohm  Watt  InR  Shaft  Nw.  Price 

2  35  5  H$  I  NSD  O-H  $1.M 

3-3  25  I  2  12  I  1.94 

15  25  3  H  I*  C  1.94 

15  25  3  8  1  1  8  D-245  1.94 

15  25  1  2  1  1  4  1>-I  1.94 

29  25  1  2  1  2F  U-245  1.94 

25  25  1  2  1  2F  C  1.94 

25  25  3  8  1*  D-245  1.94 

25  25  1  2  3  8S  I  l.9« 


...akave  I7  micro  H 
Jist.  capacitance  betwieen  wlndinft: 


'’o:  430  ohmv 

Turns;  lOO 

oore:  16  strips  .002"  hypersil  wound 
in  three  turns 

Optimum  pulse  width:  0.9  microsec- 
unds 

Sharpest  guive:  (B.O.)  0.25  micro¬ 
seconds 

Write  for  prices,  ghring  exact 
quaniitY  required. 


HIGH  VOLTAGE 
GLASS-METAL  SEAL 

lOe  each.  $7.50 
per  100.  $65  per  1000 


2102  MARKET  ST. 
PHILADELPHIA  3,  PA 

WITHIN  FOUR  BLOCKS  Of  B&O 
AND  PINNSYLVANIA  STATIONS 


10  AMPERE  FILTER 

Ut.  .15  to  3U  Mcm.  permalloy  core 
. $3.00 

SERVO  MOTOR 

4u0  cy  2  phaae.  40:1  gear  tram,  low  inertia 
1»»047-2A  . $12.50 


60  dh  I 

D170738 


PHONE  LOCUST  7-5285 
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5493A' 

5494A 

549SA 

S496A 

5497A 

54981 

5499A 


MOIA  15  IimmA  K  \>  90r 

5602A  j.SihA  I  .{  90^ 

5603A  iNNHj-)  K  15|.  I.Ol) 

5604A  tiiMl  K  K2L  1 00 

5605A  tUHfs  K  K2L  100 

5608A  mni*i25  lO.iMM)  1)  I'L  ;i41  1.95 

5607A  (111015  lO.lNW  D.r  W.  K  PL  315  7.95 

stnHU‘it>l  H.intl.  MUt  Somt  ..n 


VoltaAe 


Contacti 


Manufactun 
and  MfA-  N< 


SC<M  k 
No. 


2S  VIH 
12  Vlu 
20-  Mi 
VIM 

4N  VIH* 

2s  vih; 

12  VIM. 
24  VVt 
IntemiUtft 


Srraw  Terminal 
Hi«h  Can 
Stork  No. 


Ifltulatod  Lead!  w  Solder  Lat^^Cao  A  Chain 
attar  had. 

Cadir  Clamp  Included 


ELECTRONICS  — October,  1951 


SEARCHLIGHT  SECTION 


TRANSMITTING  MICA  CAPACITORS 


Slock  Coo.  Tool  Volls 


ART-13  RELAYS 

Tu.u.t  Conlr.tl  Uflay  K-105.  I'a*^.!  in  output  of 
US  Fjfial.  Micalex  Insulation.  JS  V.D.C.  Coil 
Joll  ns  Part  No.  410-1S00-U0.  Stock  No.  5487  A 


5600A  (NLP)  .VJINI 
Suppftrd  with  Meter  Bracket 

'ifvmj./ff  «/«»,,/  llf/f  \. 


54.95 


Autotune  ilotor  Control  Re¬ 
lay  K-101  S  P  D.T.  Contacts 
28  Volt  Colt.  Collins  Part 
Xt>.  4h5  X  R  201.  tlM  Tv:u  .T.  Sto.  k  Xo.  r.4«5  A 


'•*1.75 


■K  HEAVY 
' - DUTY 

TRANSMITTING  MICA  CAPACITORS 


OIL  FILLED 
CONDENSERS 

Stock  No.  5134A 

3  MFO — 1000  VOLT  For  BC-klO 
2  Ceramio  Insulated  Screw  Ter. 
minalt  i»t‘'  n  I* 1  b'  '  Hiar. 
'=•"  $4.95  eo. 

045  M  F  D.—lb.UOO  Volt  Vitamin 


OIL  FILLED 

BATHTUB 

CONDENSERS 


Stock  Capacity  A  Lug 

No.  Voltage  Arrangement 

i16€A  .(II  t'idOV  Sidt* 

I54A  .U5-6(I»V  Top 

1167A  .1  >i(NiV  N.li> 

144A  .It.l-4<I0V  Side 

J908A  2 1  .(12  m\  Top 

Mil  2X.1-6U0V  Top 

J172*  2*.ltiU0V  Top 


common  ground— Other  type*  and  stges 


STRIP  HEATERS 


24  Volt — 15(1  Walt  ('hniniiiltn  Strip  Heatem. 
Manufactured  h>  91.  I..  H'leitand  Co.,  |V^**  x 
ir*  E  thick. 

HtonHafi  HfinH.  Mh'H.  .Noai#  on  Ktc/Ncut 


SOLENOID  CONTACTORS 

200  Amp.  S.P.S.T.  Normally  Open  Contacts 

r.lc. 

Slock  No.  MIf  A  No.  Voll.f.  Rctitl.fic.  E.ch 

4»01  A  Lc«ch  7MO  3!  3SVDC  234  OHMS  $4.00 

4202  A  L«ch  7220  24  24VDC  132  OHMS  S.OO 

410 J  A  LcKh  7220  3  24  24VOC  1 32  OHMS  4.00 

4204  A  Guridi.n  3  3804  B78  24VDC  1 32  OHMS  4.C0 

50  Amp.  S.P.S.T.  Normally  Open  Contacts 

5358  A  Allen  Bi.dl.v  X101I47  D.PS.T  NO  DB  24  VDC  60  OHMS  |1-** 
«4»2  A  i  L..ch  7064  12C  SPSI  NO  DB  12  VDC  40  OHMS  ll.es* 


MISCELLANEOUS  RELAYS 


.\utiiriiattc  V.lcrtrlc  H'25  P  S  T 

HatHlIc  2  .\lnp 

<iuar<ltaii  TC-195  4  I’  1>  T. 

_•  I'ttlpH  N  t»  ;  2  Hrtlrt.  N  C  •  SU  w  ^ctltia-Ct^pprr  M 
«  I’  Clare  .\2(L54.S  S  l»  S  I  N  t* 

4  tn<4Ulatt  d  ieade  with 
Mtitifr  Kute 

\utoniatlr  Urctrlr  R- 22  J>ri>  T  A 
.-i  l»  H.l  .  X.t». 

<iMT>pe27fHt  rl2»5:-l  1  P  I>  T 
l>>ach  1U24  I'H.T  N  O. 

(iuardlan  a  tutu-  -*>  H!>T 

tiiatic  l-.hTthr  H  .to 

Wunl  l.ttmard  131.21  Mattix tic  Kelay 

tJuartlljui  < »3h27;(  DPST. 

UK  K  2T''‘4l‘  *>  **-  ^  ^ . 


t>  ollM?>  I  75  « 
« .AMP  (Ntnlart*. 

4,'.  oM\!'S  d5  « 


M.95ea 


AMPHENOL  a  CANNON 
CONNECTORS  a  FITTINGS 


1 6.3  VOLT  FILAMENT  TRANSFORMERS 


Slock  No.  Ekcll 

\S  IICC!  12  51’  30t 

\\  31172  145  :r  40r 

\S  31U2  l<iS-ll’  45c 

4N  3I()2  2I> >1’  TOt 

3X  3III2-.36-II’  1.25 

\N  31172  :»  IS  1.50 

4N  3|I7.>  J"  aiS  I  20 

.5.N  31U2  Hi  4S*  40c 

97  3106  22-1111'"  5flc 

!»;-3l««  195  19  (.s  50c 

\n-3ioh  Hi  mr  Me 

.4X-3III9  311  41'  1.15 

\N  .HAI-K  05c 


4.3  Vo1»>  '4  4.9  Amo.  l,  ^  C 

VN-ikllilko  15c  8.3  Volti  S  4.5  Am»i  ^ 

an  .'1II.VI  2ll  10c  8.3  Voltl  a  l.l  Amn  ' 'Irn 

AS  :III57  24  SOt  ll„n/,.. iil.il  Half  .-ihcll  llountinic  2 14  -  .v 

IfK-CS-SlS-l  AH3  15c  2  13  18“  .MountiiiK  Oninrn  2  13,  18"  \ 

(;K-9-327|  20c  1\-  i-.it..  .«tin  2lj-  .ihovn  Cha««.» 

(lK-12  32>  25c  'lolilcr  l.»ic  Tnrminain-  .All  Terminal. 

KK  I.l.V2:t‘.'B  45c  .ll.irkeil. _ 

KK  111  32S  V  AK2  50c  — 

8K  <18  32s  25c  WRITE  FOR  SPECIAL  LISTING  OF  SIGNAL 

KH  K  .594  I  2Sc  CORPS  AND  NAVY  TRANSFORMERS. 

Ill-  I  8  34  25c  CHOKES  AND  SPECIAL  ITEMS.  THIS  IN- 

Ul-  (  s  14  2Sc  CLUOES  WESTERN  ELECTRIC.  GENERAL 

DI'-I'H  :LI  2Sc  ELECTRIC  AND  OTHER  WELL  KNOWN 


MANUFACTURERS'  PART  NUMBERS 
COMPLETE  INFORMATION  AS  TO  SPECI¬ 
FICATIONS  AND  CHARACTERISTICS 


SEARCHLIGHT  SECTION 


COMPASS 

COMMUNICATIONS  COMPANY 
393  GREENWICH  STREET 
NEW  YORK  13,  N.  Y. 

BEckman  3-B510 
CABLE  ADDRESS:  COMPRADIO 


We  carry  in  stock 

RADAR 

Marirre,  Grourtd  S  Airborne 

SONAR 

TRANSMITTERS 

from  75  watts  to  5  kilowatts  * 

RECEIVERS 

BEACONS 

LORAN 

RADIOTELEPHONES 
TELEPHONE  EQUIPMENT 


six  floors  of: 

TUBES 

New,  Standard  Brands  Only 
—MAGNtTRONS 
—KLYSTRONS 
—TRANSMITTING 

and  other  Special  Purpose  Tubes 

CONVERSION 

EQUIPMENT 

—MOTOR  GENERATORS 
—CONVERTORS 
—DYNAMOTOR5 
— JNVERTORS 

—POWER  supplies 

-RCCTIFieRS 

TEST  EQUIPMENT 

Portable  and  Stationary 
Switchboards  and  Supplies 


Special  Lots  of  Equipment 


100 — Sets  -mobile  ground  station, 
model  SCR-Z84 

1 00 — Switchboards,  portable,  1 2- 
line.  model  BD-72 
1 25- -Switchboards,  portable,  6- 


line,  model  BD-71 
1 00 — Receiver,  direction  hnder, 
complete,  model  MN-26 
12 — Shipboard  Transmitters,  115 
and  230  V  dc,  model  TDE 


TRANSMITTING  STATIONS 

1  KW — 200-500  kcs,  complete  with  440  volt,  3  ph.  50-60c.  power  supply 

Price  $2,500.00 

800W — (400  watts  phone)  Western  Electric,  10-channel,  automatic  dial 
selection,  2.0-200  mcs,  with  220  volt,  I  ph,  50-60c,  power 
supply.  SAME  TRANSMITTER  AS  USED  ON  S.S.  “QUEEN 
MARY” — Brand  New.  Price  $4,000.00 
1  KW—  FM  Broadcast  station,  complete  with  monitor,  all  tubes,  antenna 
and  waveguide,  Mfr.  G.  E.  $1,500.00  at  location,  N.  Y.  C. 

OUR  EXPORT  OePARTMENT  AVAILABLi  FOR  SPECIAL  SBRVICi 
TO  OVERSEAS  CUSTOMERS 

WE  MAINTAIN  OUR  OWN  FULLY  EQUIPPED  TESTING  LABORATORY  IN 
THE  SAME  BUILDING  AS  OUR  MAIN  WAREHOUSE  TO  TEST  ANY  ITEM 
WE  SELL. 

WE  GUARANTEE  EVERYTHING  WE  SELL 


AN  CONNECTORS 

3100  -  3101  -  3102  -  3106  -  3108 
3057  CLAMPS  -  CONDUIT  COUPLINGS 


it  is  our  pleasure  to  onnounce  our 
appointment  os  distributors  of 
A  N  Connectors,  Clamps  and  Con¬ 
duit  Fittings  for  American  Phenolie 
Corporation.  AMPHENOL. 


STeVENS. 


SU  MUKFT  STIEFT 

io(HFtiE  fkn.  N  j  Diamond  z-jVSO 


DESIRABLE 

Select  Surplus 

ELECTRONIC 

EQUIPMENT 

•  TDE  Nary  modol  radio  trantmittort 
with  230  ▼oltSr  D.C.  powor  tupply*  com- 
ploto  with  tuboflr  roody  for  oporation. 

Now. 

•  SF  Shtpi*  radar  uaits  comploto  with  all 
compononto. 

•  TCSs  Collini  typo  Nary  and  mobilo  typo 
transmittort  rocoiTort  comploto  with  ro* 
moto  control,  antonna  coil,  cohloo.  koy. 
microphono,  for  110  volt.  A.C.  and  12 
or  24  Tolt  D.C.  Rofiniohod.  chockod  out 
and  quarontood  tor  oporotion. 

•  ET-8023-D1  Radiomarino  Corporotion  tolo* 
graph  transmitton. 

•  BC  348  —  BC-312  unconvortod  rocoiTors 
for  24  and  12  volt  oporation.  Chockod 
out.  oxcollont.  guorantood. 

•  BC'221  AJt.  Froquoncy  motors  with 
modulation. 

•  BC-221  Froquoncy  motors  without  modu¬ 
lation. 

•  TS-174-U  Froquoncy  motor  with  modula¬ 
tion  20-250  mcs. 

•  LM-15  Froquoncy  motors  (Nory  Torsion 
of  BC-221  AJ[.)  with  m<^ulation  and 
A.C.  powor  supply. 

•  MOOA  Tost  soto  for  SCR-2S9. 

•  Tolophono  or  powor  lino  insulators, 
glass  Homingroy  No.  40.  hoory  duty. 

•  W-110  B  Army  fiold  tolophono  wiro. 

•  BC-58  B  Army  Tapo  Pacslmilo  troasmit- 
tors-rocoioors. 

•  Link  radio  transmittors-rocoioors  1488 
including  romoto  control  and  antonna. 
roconditionod. 

•  Link-50  UTS  tronsmittors.  rocoiTors  in¬ 
cluding  romoto  control  ond  antonna. 

Now. 

•  BD-72  army  fiold  tolophono  switch¬ 
boards,  twolTo  linos.  Roconditionod.  liko 

now. 

•  BD-71  army  fiold  tolophono  switch¬ 
boards,  six  linos.  Roconditionod.  liho 

now. 

•  Army  Fiold  Tolophonos.  Typo  EE8.  Ex- 
collont. 


WE  HAVE  OUR  OWN  MANUFACTURE 
ING  AND  LABORATORY  FACILITIES 
AND  INSPECT  AND  GUARANTEE  ALL 
ITEMS  BEFORE  SHIPMENT. 


COMPLETE  TECHNICAL  DETAILS, 
AVAILABLE  QUANTITIES  AND  PRICES 
WILL  BE  SENT  UPON  REQUEST. 


SPECIAL  ATTENTION  GIVEN  TO  ALL 
EXPORT  ORDERS — LICENSE  APPLICA- 
TIONS  EXPERTLY  HANDLED. 


French-Van  Breems,  Inc, 

375  Fairfield  Avenue 
Stamford,  Connecticut 


?  ( 
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SEARCHLIGHT  SECTION 


TEST  EQUIPMENT 


TELEVISION  CAMERA 

350  lina  retolutian.  Eoiily  con¬ 
certed  to  present  RMA  standards. 
Circuits  available  with  camera. 
Complete,  like  new. 


TEST  EQUIPMENT 

Complete  Linel 

SIGNAL  GENERATOR  804-C 
lUMONT  224-A  OSCILLOSCOPE 

1-77  HICKOK 

TUBE  CHECKER  | 

1-208  FM  SIGNAL  GENERATOR  | 

IPC  MODEL 

644  MULTIMETER  | 

-ERRIS  MICROVOLTER  MOD.  I 

18-C. 

E-36  IN.-.) 

TS-IIl/CP 

M3»  METER 

TS-126 

-212 

TS-I28 

rS-3/AP 

rS-I27/U 

rS-5/AP 

TS-I70/ARN-5 

rS-IOB/APN 

TS-I82/UP 

rS-15A/AP 

rS-184A/AP 

S-I9/APQ.S 

TS-204/AP 

rS-24A/AKR-2 

TS-2S0/APN 

rS-34/AP 

TS-34B/AP 

rs-se/AP 

TS-375/U 

rs-«i/AP 

UPM-KCeaplele) 

SUI  Sletted  Uoe  WE  1-193  I 

Test  Set 

Rsnfs  Csfibra* 

rs-i9e/AP 

rS-192A/AP 

tor  1-146 

HI  POWER  X  BAND 
TEST  LOAD,  dissi 
pates  3S0  watts  oi 
aToraqe  power  ioi 
H"  X  IVs"  wave 
guide.  VSWR  less 
than  I.IS  bet.  7  and 
IQ  KMC  SI50.00 


S  Bond  Test  Load  TPS. 
55P/BT.  50  ohms 

$12.00 


HI  POWER  S  BAND 
TEST  LOAD,  disci 
pates  1000  watts  oi 
OTorage  power,  ior 
I  Vk"  X  3"  waraguide. 
Range  2500  to  3700 
me. 


COUPLING  HEAD  BC  I20I-A 

RC  I84  IFF  EQUIPMENT 
Brand  New.  Coaiplele. 

COMPLETE  RADAR 
\PS-4  MARK  16 

APS6 

RECEIVERS 
\PR-4  APR-5 

SCR-720  EQUIPMENT 
SCR-584  PARTS 

HEADSETS 

ITS-33  Brand  New 

MK-20A/UP  —  New. 

INDIVIDUALLY  BOXED 

SCR-MI  DIRECTION  RNDINC 
EQUIPMENT-NEW 

MODULATOR  UNIT 

MGI9A— New 

BC  1203-A  R5/ARN-7 

VARIAC  TRANSTAT  AMERTRAN 
Input  0-US  V.«  5040  eyclM;  outpot  US 
V  100  amps.  U4  Era.  ExesUsat  otm- 
dilion.  e 

set  COLUMBIA  iltCTRONICS  AD 
ON  PAQi  370 


lb,!  1  irrxx 


X  Band  VSWR  Test  Set  TS  12  (Unit  2,  Plumbing) 

consisting  of; 

1  Wavoguido-coax  adaptor  . .  UG-Ol/U 

I  RP  coblo . CG.t2/U 

1  Sync  coblo  .  CO-tl/U 

I  Sync  coblo  . 3*6"  long,  with  typo  49195  eonnoctors .  CG-99/U 

1  WaToguido<oax  odoptor  .Coox  ond  torminotos  in  typo  49295  connoctor.  Wawo- 

guido  ond  torminotos  In  o  cboko  .  UG41/U 

1  Wovoguido-coox  adaptor  Coax  ond  torminotos  in  typo  49285  connoctor.  Wavo- 

guidio  ond  tormiaatos  la  a  flango  . UG-79/U 

1  Sleltod  soctioa . Coor  drivoa  probo  assombly  and  crystal .  CC-97/U 

1  Probo  assombly  . Hoad  oporatod;  includoo  crystal  . MX-159/U 

1  Torminatiag  soctioa . V/itb  four-inch  (4'*)  rooistioo  strip.  Ono  ond  tormia- 

atos  in  a  choko  coupling — tho  othor  ond  in  a 

cap  . CG-9t/U 

1  Adaptor  soctioa  . *2**  x  1**  x  U)50  wovoguido  tormiaatoo  in  a  choko 

coupling  at  ooch  ond  . CG-IO/tJ 

2  Adaptors  . *argo  to  small  woroguido  adoptors;  largo  onds  with 

choko  couplings,  small  onds  w'th  flango 

couplings  .  IIG-90/U 

2  Support  blocks  . 

ELECTRO  IMPULSE  LABORATORY 

62  White  Street  Red  Bank  6-0404  Red  Bonk.  N.  J. 


ELECTRONICS  — OefoAer,  TfSI 


I 


SEARCHLIGHT  SECTION 


YOU  HAVE  TO  BE  SATISFIED 
WHEN  YOU  BUY  TEST  EQUIPMENT 

WeMcH  iatctatcHe^ 

We  realize  the  grave  responsibility  oi  ensuring  that  each  piece 
oi  test  equipment  sold  complies  with  the  original  intended  speci¬ 
fications,  and  to  that  end  absolutely  warrant  complete  satisfaction 
on  any  device  sold.  With  2000  pieces  oi  equipment  to  draw  on 
and  with  the  most  modem  plant  facilities  staffed  by  highly  skilled 
technicians,  we  believe  very  firmly  that  it  is  to  your  best  interests 
to  investigate  our  stocks  before  placing  orders  for  any  test  equip¬ 
ment.  A  partial  list  follows: 


TS-IARR 

TS-203/AP 

TS226A 

BC-906/D 

TS3A/AP 

TS-87/AP 

TS-233/TPN-2 

BC-949/A 

TS-8A/U 

TS-89/AP 

TS-288 

BC-1060/A 

TS-lOA/APN-1 

TS96/TPS-1 

TS-270A/UP 

BC.1066/A 

TS-U 

TS98/AP 

TS-323 

BC-1201/A 

TS  13 

TS  100 

156 

BC.1203 

TS-14 

TS-IOIAP 

1-95/A 

BC-1287/A 

TS-I5B/AP 

TS-102/AP 

M06/A 

BC-1277 

TS-16/APN 

TS  108/AP 

1-122 

BE.67 

TS-19 

TS-nO/AP 

1-145 

LAD 

TS-27/TS 

TS-118/AP 

M77 

LAK 

TS.32A/TRC-1 

TS-125/AP 

M78 

LAG 

TS-33 

TS  131/AP 

I2a8/A 

LU2 

TS-34 

TS-153 

1-212 

LD3 

TS34A 

TS  ISSA/AP 

t-222/A 

OAA2 

TS-35A 

TS-170/ARN-S 

1-225 

TTS4BR 

TS-36 

TS-173/UR 

1-233 

TTX  lORH 

TS.45/APM.3 

TS-174 

IE-21/A 

TSS4SE 

TS47/APR 

TS-17S 

1E36 

TSK4SE 

TS  51/APG-t 

TS-184/AP 

IF  12/C 

TS.62 

TS  197/CPM-4 

BC221 

TS69/AP 

TS  204/AP 

BC.376 

(We  will  purchase  your  test  equipment  at  highest  prices.  Send 
your  list  for  a  prompt  reply.) 

Cable:  WESLAB  Telephone:  WE  5-4500 


OIL  FILLED 
CONDENSER 

Cont^erativt  Govt.  Aoting 

• 

.2S  MFD — 1S,000  V.  DC  W. 
Length  1 3  W'  —  Width  4", 
Height  12"— 4"  H.V.  Terminols 
BRAND  NEW  $25^^ 


PRICED  RIGHT 
IMMEDIATE  DELIVERY 
100,000  RELAYS— 50  TYPES 


TELEPHONE 

RELAYS 


e 


CLARE,  TYPES  C,  D  *  E 
COOKE,  AUTOMATIC — ELECTRIC 
ALL  TYPES  of  COILS  and  PILE-UPS 
CLARE  TYPE  K  MINIATURE  TELEPHONE 
RELAYS. 

CLARE  Typo  G  Holf  Tol.  Relays 

1)  3600  OHM  COIL,  SPOT . U.OO 

2)  3300  OMF  COIL,  SPST,  N  O.  SI. SO 


Chase 


Electronic  Supply  Co. 

222  Fulton  St. 
New  York  7,  N.  Y. 
HOIIte  4-S033 


ws  ceeev  in  stocm  a  complctb  lini  of 
sTANOAeo  neuhvs.  solcnoios  o  escTiFiees 
STRUTHERS-DUNN  POTTER  &  BRUMFIELD 
GENERAL  ELECTRIC  GUARDIAN  ELECTRIC 
RADIO  RECEPTOR  PHILLIPS  CONTROL 
"OUR  COIL  WINDING  DIPARTMCNT  IS  READY 
TO  WIND  OR  REWIND  YOUR  SPECIAL  RELAY 
OR  SOLENOID  TO  ANY  SPECIfICATION" 

RADIO  DEVELOPMENT  &  SALES  CO. 

Sfsf  mir  etl-r  in  M»v.  Jtint'  A  S*>(>t  Kl^rofiii'n 

32)  Attontic  Ave.  Srooklyn,  N.  Y. 

ULster  5<0488 


NOW  IN  STOCK 

WESTON  SCNSITROL  RELAYS  .Model  705.  KS- 

:y54«.  V . |I2.50 

RUNNING  TIME  METERS  HuiKamo  Model  17.  In 
hours  and  1/lUtU  hours  to  44V  V  AV  Hn 

Cyolet*  . $4.95 

VariaMa  RESET  TIMERS  Nangamo  Model  21. 
open.H  circuit  frotu  V  to  3  mlnutea.  calibrated  In  5 
!(*Hs>od  intervals.  Will  handle  IV  Amps  or  mure 
ilO  23V  V  M'  60  c)cl« . 84.95 

CALCULOGRAPHS.  These  uolts  compute 
t'lapstsl  time  to  (tv  m  nutee  in  minutes  and 
««rund.<t.  and  print  thie  elapsed  time  aa  well 
as  time  of  day  on  a  card  (For  example  a  card 
may  .show  ’‘start  9:55  AM”  "Elapsed  time  18 
minutes.  51  .secomts”).  Any  number  of  jubN 
may  be  run  at  the  same  time.  Originally  used 
tf*  log  long  di.stance  telephone  calls.  iMal  t>pH 
printing.  Keconditiuiied.  With  8  day  "windup  " 


PIONEER  TORQUE  UNITS  12«P)4  3  A  ■  ■  $70.00 

PIONEER  AUTOSYNS  AY  ;IV-U . $35.00 

BENDIX  AMPLIFIER  12077-1  A . $29.50 

RT-2I/APN-7  With  all  tuhm.  new.  repacked 


BEACHMASTER  250  Watt  Andie  AmpllAer 
with  iiank  ot  9  35  watt  speakers,  cables,  mike, 
tubes,  ttperales  on  110  V  .YC  60  cycles.  IJke 

mu  . $395.00 

BEACHMASTER  AMPLIFIERS  are  aiallalde 
an  iiriKinally  deliiered  to  tbe  Navy,  with  l.fOO 


SN  PORTABLE  RADAR  witb  all  tubes,  anteiu'a 
nsor  cases,  leivs  antenna  sens  n  A  tripofl.  .$300  00 
SUPERSONIC  MODULATOR  Mfgd  by  Ihtohtri. 
tor  .Na.v  .Air  Ihawing  9  68326  1.  contains  11  tulles, 
in  relays  ete.  for  operation  on  IS  V  Cases  dlrtv. 

verv  .  lean  inside . $14.^5 

SUPERSONIC  SELECTOR  Mtad  by  Doolittle  for 
.N'av*  air.  Drawing  96924.7-1  CoDtaina  11  tubes, 
in  rtla.vs  ete.  for  operation  on  12  VIX'  Cases 
dirty,  rery  clean  IniUde . $14.95 

laboratory  PRECISION  REGULATED  REC¬ 
TIFIER  T\pe  t  zr  2nAAg  Input  llO  V  AC 
6«»  cvele.  output  adiUstable  {n>m  2-50  to  .*>04) 
VIN'  at  2.50  Mills.  Contain.s  2-.5r4G.  2-6SQ: 

i-VRi'.u-rin.  i-VR-ms  rm.  4  rtbeo.  a  steal 
»t .  $98  so 


Type 
DM-34  .  . 
lJM-35 
DM -36 


OYNAMOTORS 

Input  Output 
Volta  Volta 


TC>«>Cumplete  {lower  supply.  llOVDCinput  98.59 
KT  S.M2  l>  2;:n  M<;24 

BEARING  DEVIATION  INDICATOR  T>pe  CRM 
Mn.',  .Mfad  by  Sub  Signal  $60.00 

QBG-I  DRIVER  RECEIVER  tvpe  «'FF  430.'.>i 

$125.00 

BC  :D8  RECEIVERS.  JU- on>liti<>ned.  $150.0' 
RBL  RECEIVERS  eperau-  un  llOr  AC  60  Cycle* 
Frt-fniency  range  15  Kc  to  «00  Kc  He.-..n<titioned 

$90.00 

fWe  ha«e  span*  part®  f'»t  alaive  RJtL  available  to 
<iuaotitv  cffiisum.'iai 

SF-i  RADAR  Brand  lo-w  with  complete  siiare-i 

waveguide,  fittings,  Otc  19  boxes . $3000-00 

SO-I  er  SO-ft  RADAR.  Frilly  recundiuone.1.  ovnr 
»e»n  packed . $2750.00 

ANTENNA  SLEWING  MOTORS  For  SO  8 
radar  24  VlM  $15.00 -'.2  VIH'  $15.00— lin 
VIA  $42.50-110  via;  tiW  S4M  $19.95 


ELECTRIC  CLOCKB.  V  .\C  60  Cyclr,. 

soHsuid  lianti  Kvcelleni  .s>ndition .  $12.50 

TRANSFORMER  230  46u  V  60  O  in.  7  5  V  27A 
nut.  weight  7  lb*.  13.00  ea.  Stecial  100  fw  $125.00 

TOE  PRIMARY  SHIP  TRANSMITTERS.  If 
band  ::iH>  Kc<l.  II  F  liand  1500-181110  Kc.-. 

CW  MCW  A  I’lMtne  With  internal  51  U  for 


TRANSFORMER,  input  105.  110.  115.  120,  125 
VAC  6n  isyeW  output.  5V  115  Ampa  (ftlaments  for 

4  304th)  .  $12.50 

SOUND  POWERED  CHEST  4  HEADSETS.  uihmI 
operating  RCA  4  Automatic  Qectric  (large  Head¬ 
set)  per  pair . $12.50 

SOUND  POWERED  HANDSETS.  New 

per  pair  $19.95 

SLOW  RELEASE  RELAY  Mfgd  by  Cool  Electric 
i:o  Type  102  200  obma  8PW  B.C.  2Z7750  3  Part 
9A1825K.  Kaf'b  13  00  Per  iOO$2.SO.  Per  1000  $1.96 
REACTOR.  12  H  (#  150  mills  130  ohmv  Insulated 
for  1I6HI  V  fully  ca.fed  (  at  97466323.  10  for  $19.95 
CD-149  Hifh  voltage  e«Me  for  BC-191  10  for  $27.59 


wltheut  notice.  Terms  20S  ensh  with  erder.  bal¬ 
ance  COD. 

EMMONS  RADIO  SUPPLY  CO. 

405  lOfh  St.  Oakland,  Calif. 

Phone  TW inoaks  3-9103 
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TVBES 


PARTS 


TYPE 

•IA5CT«., 

•ILC» _ 

ILG5 . 

•10»CT... 

IR4 . 

•IT4 . 

JD4 . 

•5i4 . 

4AB7 . 

4AKS . 

4B« . 

HBSG _ 

HCS . 

4H4 . 

•4J8G . 

•4lt7 . 

4K7CT  .. 

•4L7G . 

4N7 . 

4R7G . 

4S7G  . . . 

4SH7 . 

4SH7GT. . . 
4SN7GT. . , 
4SN7GTA . 

4U70 . 

•7A4 . 

7C4 . 

7ES  :i2fl) 


LICE  TYPE  PRICE  TYPE  PRICE  TYPE  PRICE 

.7»  7C7 .  t.Jt  VT« . M  Ml . 4S 

1.29  7H7 . U  VTIM  . M  Ml .  7S.M 

1.29  12AS . M  veins . M  Ml .  44.M 

M  i2A4 . 79  1B24 .  I9.M  M4 . 79 

.79  lies .  1.99  INil  XL . 99  949B .  29.99 

.M  12P9GT . 99  1N22  XL .  1.99  S72A .  2  99 

.99  12H9 . 79  2C29A  . 29  994 .  97 

1.99  •12K9GT .  1.99  2C94  99  1919 .  1.99 

1.19  1229GT . 99  2C44 .  1.99  |919 . M 

1.79  I2SH7  . 99  2X2  879  . 99  1929 . 47 

.99  12SJ7 . M  9C24  2.99  1929 . 49 

•  89  12SR7 . 89  9E29 .  14.99  1929 . 99 

.79  14X7 .  1.19  9C21 .  29.99  1999 .  99 

.79  J8D7 .  1.99  29D4 . 99  lUl .  1.27 

IW  99 . 99  211 . 89  1992 . 79 

.89  98 . 99  219A . 17  •ISSI .  1.99 

.79  99,44 . 99  197A .  4.99  1942 .  .99 

.72  *99 .  1.99  97IB . 79  2991 .  1.99 

1.99  *97 . 99  J99A .  9.19  •MTS .  9.99 

.71  79 . 99  47IA .  2.79  •SSU .  4.99 

.79  *77  . 99  992A .  2.79  7199 . 29 

.79  •M . 79  799A  .  1.29  MI2 .  9.99 

.M  •1I7Z9GT .  99  7I9B .  19.99  M29 .  2.29 

1.99  1999 . 49  7I7A .  1.29  9MI .  1.79 

1.29  4A21 . 79  724B .  9.99  9M2 .  1.99 

.99  919 . 19  Ml . 79  9999 .  I.M 

.79  MX498U. . 79  M9 .  4.98  99M . 99 

. 99  897 .  1.79  MANY  OTHER 

M  VT92  . 99  819....: .  8.99  JAN  TYPES 

AVAILABLE 

Itriiu  marked  *  do  not  hove  nnmo  of  ttnadArd  mnoufftoturar  oa  tub*.  IlMf  *r*  PIBBT  QUAUTT 
(not  Mcondti  and  meat  full  vMlflcaUoo*  wltb  our  1M%  funnnt**L  Sutpli*  to  dunnUtr  uam. 

ALL  LISTINGS  ARE  QUALITY  GUARANTEED.  INQUIRIES  REGARDING  THESE  AND  OTHER 
REQUIREMENTS  GIVEN  PROMPT  ATTENTION.  USUAL  DISCOUNTS  TO  MANUFACTURERS 
AND  JOBBERS. 


TRANSFORMERS 

PLATE  TRANSFORMER,  5000  volt  AC.  cm- 
tor  toRRod,  350  MA.  PrlnKirY  119  volt,  90 
cvclo.  Ufimowntod  Bud  not  Mttod,  ovocmII 
dimonsion  9V«  inclio*  n  A  ificRot  n  7  HkIio*, 

wolBht  37  Ite . Now.  $25.00 

PULSE  TRANSFORMER 
«i6B2S>€1  . Now.  $5.50 


SWITCHES 

ROTATING  SWITCH.  Cammla  Coortroctloo.  9  Polo. 
OauMo  Throw.  Shaft  Myood  Mahltif.  Vt  Incli  N*w.  9199 


CORDS 

CO. 199.  RubMr  Covar*d  PL-SI  Pl«9  wtth  19  iMh 

RuMar  Card  . Naw.  9  .M 

C  0-982  .  Now.  t2SM 

TELEPHONE.  lA-WP.  Similar  to  WC  89B.  9  taat 

Rad  . Naw.  Il.io 

TELEPHONE.  Pateh.  WC  DI7I999.  •  faot.  Qraaa 


PLUGS 

TELEPHONE  PLUG,  EQolvolofit  to  PL>5S, 
wltB  Scrow  Tormlnolt  Insortod.  lowytod 
tyrnHIiod  to  Qoontity  imor* . . . .  Now.  $.50 


BUTTERFLY  CONDENSER 
SPECIFIED  RANGE,  74-520  MC,  NEW, 
EXCELLENT  CONDITION . $12.50 


American  6l  Canadian  enquiries  to  our  Agents 
POLAS  MERCANTILE  ^ 

Broadway 

Telephone:  Rector  WSP 

ALL  OTHER  ENQUIRIES 
TO  LONDON 


HaltroN 


Leading  Exporters  and  Stockists  of  oil  types  of  Radio  * 
Receiving  and  Transmitting  Tubes.  Current  Pro¬ 
duction  of  main  British  Factories.  Ex-Government 
Surplus,  American,  Conodion  and  British  Tubes 
in  Original  Brands.  Suppliers  to  Foreign  Govern 
ments,  Airlines,  etc. 
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LUCKY  il 


II  ■■  or Fift  rou these 

V  VmGHlWmrn^ 

39*^each  3for^I.OO 


Ganyina  TELECHRON  Meten 


SURPLUS  EQUIPMENT 


MICROPOSITIONER 

Barlx-r  I'olman  AYLZ  *ISS-1  Polarl**d 
IJ.C.  l{<-lay:  Double  Coll  Uinerential  aenal- 
llve;  Alnlco  P.M.  Polanied  field.  24  V  con- 
lacta;  .5  amps;  28  V.  Used  for  remote  po¬ 
sitioning.  synchninlzlng,  control,  etc. 

$12-50  ett. 


POWER  RHEOSTATS 

*  fl  A  Standard  Hrands:  5  Ohms; 

100  Watt.  4.48  amps  100 
Ohms;  100  Walt;  1.0  amp. 

]h%  Boxedy  Brand  New  with 
W*  Ml  Knob  $2.50  eoch-^r— 

y  $25.00  per  Dot.  PIONEER  GYRO  PLUX  GATE  AMPLIFIER 

^  Type  12076-1-A,  complete  with  tubes 

527.50  ea. 

PIONEER  AUTOSYNS 

.\Y-1 . 2«  Volt— 400  Cycle.  *1.95  PIONEER  TORQUE  UNIT  AMPLIFIER 

AY-6 . 26  Volt— 400  Cyc  le  ».>.9S  T.c  |>e  I-iOII-l-.L.  A  Binitle  tube  amplifier 

AY27D  .  $25.50  dfsigned  for  aulosyn  take  «»1T  signal.  Con- 

AY6 — 26  V'olt — 400  ryo .  $4.95  ea.  tains  magnet  u-  amplifier  assembly  With 

AT30D — 26  Volt— 400  eye .  S2.5.00  e».  lube  . $21.50en. 

SERVO  MOTOR  10047-2.A:  2  Phase;  400  Cycle;  with  40-1  Reduction  Gear 

$10.00  ea. 


ZENITH  If  SI  TV  Rtmots  Control 
Motor  Units 

Rsverslnf  switch  on  end  of  17  foot  cable  Powerful 
4  RPU  clutch  motor. 

Will  drlre  aoythirt 

Csn  bs  used  for  door  opener.  $12.90 

window  raiser,  model  RR  turn¬ 
table.  Complete  with  transformer.  ifsr  $70.00 


MARKTIME 
5  HOUR  SWITCH 

A  10  as»M  timmt  dsvlsa 
l*olnuw  atu*«s  back  to  ssro 
after  tlais  elapses.  Ideal 
for  shuttlnt  O'*  radios  and 
ry  ><ts  when  you  fo  to 
bed.  limited  eupply  at  this 
special  PRICE....  $4.90 
iln..  SO  min.,  1  hr.  at  $$.M 


SYNCHROS 

IF  Special  Kepeater  (115V-400  Cyt  lel 

$15.00  ea. 

2J1F3  Generator  ill5V‘400  eye)  .$7.50  ea. 
5<'T  Control  Tranuformer;  90-50  Volt;  60 

jyc . . $50.00  ea. 

iF  Motor  (115/90  volt— 60  eye.)  .$60.00  ea. 
5G  Generator  (115/90  volt — 60  eye.  I 

$50.00  ea. 

58DO  DUTerentlal  Generator  (90/90  volts 

— 400  eye.)  . $30.00 ea. 

5DO  Differential  (ieiierator  90/90  volta  60 
cycle .  .  -  $50.00  ea. 


400  CYCLE  MOTORS 

.4IRK8RAR(’II:  115V;  400  CPS:  Single 
phase;  6500  RP51 ;  1.4  amp;  Torque  4.6  in. 

o*.;  HP  .03 . $10.00  ea. 

RA8TICRN  AIR  1>KV1CP:S  TTFR  JM6B: 
200  VAC;  1  amp;  ;i  phase;  400  r-yrles: 
6000  RPM  . . $12.50  ea. 


SInile  Pel#  9t.  Very  Small  Relay.  .  .$  .60 

Veedsr-Rset  Cesntsr.  Rotary . .  .90 

Vestfsr«Reet  Cesnter.  Ratebst .  2.25 

Ne.  1$  Enasielid  Copper  WIra  1^  lb  ceil  2.00 
Selpfipid.  wortis  an  24v.  D.C.  snd  IIS  v.  A.C.  1.50 

'/t  •mp.  6  V.  Trantformtr .  .  1.15 

4Vi  smp.  sealsd  6  v.  Trmniformer  .  2.71 

MU  snd  ACRO  Switebes  asserted  4  fer  1.00 
IIS  V.  A.C.  Motor,  fer  fan  or  experiment  1.50 

1800  RPM.  IIS  V.  A.C.  Motor  . .  4.50 

Gsardlen,  Ne.  4.  115  v.  A.C.  Solenoid  3.50 

Pries  Bros.  Ne.  lA.  115  v.  A.C.  Solenoid  1.50 


INVERTERS 

PE  21$  LKLAND  ELECTRIC 
Output:  115  VAC:  Single  Phase;  PF  90; 
380/600  cycle.  1500  VA.  INPUT:  25-28 
VDC;  92  ampn;  8000  RPM;  Exc.  V<dt8  27.6 

BRAND  NEW .  . $39.95  ea. 

12116-2-A  riONEEK 

Ootpnt:  115  VAC;  400  eye.,  single  phase. 
45  amp.  Inpat:  24  VIX';  5  amp.  $90.60 ea. 

10563  LELANT)  FLE('TRH' 
Oatpot:  115  VAC;  400  cycle;  3-Phase. 

116  VA.  76  PF.  Input:  28.5  VDC;  12 

amp . $S0.00ea. 

16486  LKLAND  ELECTRIC 
Output:  116  VAC;  400  Cycle;  3-phase;  176 
VA.  80  PF.  Input:  27  6  DC;  12  6  amp; 
Com.  duty . $90.00  ea. 


METERS 

.4C  Volt,  W’estlnghouse.  Type  NA-35— S- 

inch  round.  F.S.-lO  MA .  $6.95  ea. 

FREQUENCY.  57-63  cycles  per  second,  125 
volts,  mfg.  Aero.  mod.  7007.  3-lnch  round 
$8.95  ea. 

RILOVOLT8.  0-4.  mfg.  Dejur;  3-lnrh 
round;  mod.  310,  less  resistor . $3.95  ea. 

PLEASE  ENCLOSE  FULL  AMOUNT  WITH  ORDER  EQUIPMENT  FULLY  GUARANTEED 

ALL  PRICES  F  O  B.  PASADENA  UNLESS  OTHERWISE  SPECIFIED 


Eby  baketlte  Bindini  Poeti . 

TELETYPE.  1/40  H.P.  IIO  v.  D.C.  Motor.. 
W-L,  108  watt  fixed.  1000  ehm  Reeiitor 
Arrow. H  A  H.  DPDT  Tofole  Switch. 

C/H  Off  center.  SPOT  Toeele  Switch 
Antesns  Retster  or  Deer  Oeener. 

Peweriul  Geared.  24  v.  D  C.  or  A.C.  Meter. 

with  Tranitermer  . 

3  Wire  Rubber  Coble  for  ANve  . 

GE  Aryan  Glow  Lempi .  4  fer 

100  fer  $28.00 


18  BRAND  HEW  SPECIALS  !  !  ! 


ILAfSED  TIME  METERS 

tleneral  Electric.  Sym.  M305.  Indicates 
1-99.999  hours.  116  VAC.  60  cyclea  3* 
round  bakellte  case.  Square,  flush  face. 
New . $11.85 


GONIOMETERS 
Micre  Switch 
Solon  eid« 
Relays 

Electric  Counter* 


DC  SERVO  MOTORS 

White  Rogers  Electric  Co.  6905  Series.  24 
VDC.  Torque  150  In.  lbs.  Reversible.  Con¬ 
trol  box  on  top  hss  limit  switches  relaya 
and  selenium  rectifiers  (to  block  AC  out 
of  motor).  5x5x4*’.  Can  be  supplied  In 
either  2^,  3,  or  5  RPM  models. 

New . SllJlO 


HEAVY  DUTY  TRANSFORMER 

:;0674.  Input  110/220  V.  Output  18  V  at  100 
amps.  Primary  leads  26*  lung.  Secondary 
leads  18*  long.  7\x5x6*.  Wt.  40  lbs. 
Mounting  Brackets.  New . $16.95 


INDUCTION  VOLTAGE  REGULATOR 

Oeneral  Electric.  Spec.  2:3263300  Sym. 
VU-107.  Type  AIRS.  Single  phase.  60 
cycle.  460  V.\C  primary.  Output  can  be 
\aried  78.6%  above  and  below  this  value 
at  1.4  load  amperes  over  entire  range.  Re¬ 
mote-control,  motor  operated.  8Vbxllx22*. 
Wt.  122  lbs.  Many  appli<  ations  including 
instrument  and  relay  calibration,  dielec¬ 
tric  and  vacuum  tube  testing,  and  Illumi¬ 
nation  control.  New . $74J10 


AMPLIDYNE  MOTOR  GENERATOR 

Emerson  Electric  Co.  Model  5AM31NJ18A. 
Input  27  \’DC-44A.  Output  60  VDC  at  8. 
8A.  530  watts.  8300  RP.M.  New . $18.58 


D.C.  MICROAMMETERS 

0-200  Uo  3"  sq.  G  E.  DO-SO . $  9  00 

0-50  Ua  3"  sq.  G.E.  DO-50 .  13  00 

PORTABLE  INSTRUMENTS 

Moldqd  Boktlitq  Com  7"ii4Vi"x3<' 

D.C.  MICROAMMETERS 

5. .  .10..  .50. . . miertamptr,, 

THERMOCOUPLE  MILLIAMMETERS 

1.5. .  .5. .  .10. . . millianiptm 
A-qllabl*  in  multiple  range  combinotion, 

PRECISION  ELECTRICAL 
INSTRUMENT  CO. 

140  Grand  Stroat  Naw  York  11,  N.  V. 


VOLTAGE  REGULATOR 

L..|aad  Electric  Co.  TYPE  B.  Carbon  pile 
type.  Regulated  output  13. n  vnlts. 

New . 44.45 


NOI5E  FILTER 

Mallory  #NFl-0  Modified.  35  volts  DC.  200 
amperes  New  . $2.50 


BAKELITE  TERMINAL  BOARD 

8  terminals  Oxllixll/K-.  New . BJIO 


PROMPT  DELIVERY  ON  ALL  ORDERS— ALL  MERCHANDISE  FULLY  GUARANTEED 
Terms;  Prices  FOB  St.  Louis.  C«h  or  25%  with  oil  ordors.  Balance  COD.  Rated 
Concerns  (D&B)  balance  10  days  cash.  Prices  subject  to  change  without  notice. 

McNEAL  ELECTRIC  &  EQUIPMENT  CO. 

4736  OLIVE  STREET  ST.  LOUIS  8,  MO. 


1  C  H 

1  BOX  3S6  E  EAST  PASAQENA 

P 
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ARROW  SALES,  Inc 


PULSE  TRANSFORMERS 


SCR  625 
FAMOUS  ARMY 
MINE-DETECTOR 

for  pro>poctor»  twiitef— 
oil  componiw-  plMiwbort 


Htr*  art  praciiton  Mad*,  hlfh  aMlitr  eoaiMet  pvlM  transftnMr*  irMind  •m  byf«r»ll  mtm.  TMv  ar*  bolH 
In  petal  aaMllte  take  bam  and  can  W  adapted  te  many  am.  Kindly  dlitrlbate  tbU  data  te  bay  pereoanel 
la  year  Electrical  Cnplneertne  Oepartment,  te  year  Teeftnieal  Ubra^.  te  year  Cleetreaio  taalpomt 
Bayen  and  te  any  perMH  «be  abeald  have  bnearledpe  ef  tbi»  Item. 

TOP  VIEW 


This  unit  U  b^lnp  offered  no 
at  a  considerable  reductinn  I 
price.  Recently  adrertlsed  j 
STSi  SO  It  is  DOW  araiUblc 
to  tbe  same  brand  new 
wrai>{diigs  In  •ultca.s*- 
>tT)e  carrying  cast- 
lles.«  batteiieei  si 


WHILE 

THEY 

LAST’ 


TYPE  U*  7350 
CaCM  con-  »0-T«MC 
asx  oc  SES  OMWS 

1  a  e  I  «  02  A 

2  a  T  ■  4  »42A 

3  a  4  t  2.)S7A 

9  a  e  ■  t  lesA 


CABINET  CH-118 

UUve  drab  tn  color,  this  caldoet  has  a  full  leofali 
interlock  acce^  door  In  tbe  rear.  The  frt>nt  take> 
the  standard  IB*  paoels  with  60  liichee  of  heuhi 
and  to  Inches  deep.  It  Is  shock  mounted  on  a 
heavy  steel  plalfurm  and  has  a  two-inch  protrusion 
fully  covering  one  tide  to  acoommodste  wave  trap 
and  wiring.  Louvered  tents  allow  air 
drculatloo  top  and  bottom.  Each  CA 

K.O.B.  Chicago . 

A  few  on  hand.  ne«l  paint  }obs.  or  small  repair 
-  as  w . J» . only  IIP.Ba 

RA  52— RECTIFIER 

A  transtat  cvntndled  rK'tlAer  to  produce  high 
voltage  DO  ftvm  110  VAC  60  cycle  source.  Up  to 
11. sou  Tolu  DO  at  50  watts.  Metere<l 
high  voltage  I0-15KV)  and  current  C7A  CA 

<0-10  MAi.  New .  #/*t.DU 

Some  available  with  small  repair  or  minor  part 
reptaoement.  leas  tube . only  S40.M 

PE  206  INVERTER 

:«  VDT  to  «•  VAC  U  iUM  cia  »)«  VA.  .UMd  $3.M 

PE  218  INVERTER 

24  VDC  input,  output  US  VAC.  400  epe  at  IS  am(». 

il.S  KVA)  . .New  ilS.OD 

Like  New  $12.50 

TS-10 

Sound  Powered  Pbooea  Ilrand  new...  each  $0.15 
l.'seo  $5.06 

BC-7eo  Transmitter  P/O  BO-100.  less  tubea.  .K.95 
bC-770  Keyer  P/O  RC-IOU.  less  tubes . KB5 


OTHER  DATA 

w-^empietely  impregnated  and  sealed. 

w— Physically  snail,  measurinp  ealy  1.377*  dl^  x  I.M7*  high. 

w-^envenient  te  ws»  -merely  plag  Inte  aa  eetal  leeket  slmgllhea  prediietlea. 

a— Schematic  ef  winding  seguence  aad  ceaagptlea  preeeed  lets  dise  eoeertng  tep  ef  tube  base,  tehematle 
designates  socket  eenneetlens. 

a— The  ceils  are  wound  ea  hlgh*grade  tested  hveersll  eeree. 

a— Used  in  seme  of  the  Nevy's  modern  and  highly  aeawrate  Radar  and  Dlrectlen  Finding  Cgiilpmtnt 
a->-Standard  types  Manefaetered  by  Raythemi  maaefaeturlep  Company, 
a— Qnantltlee  available— Immediate  delhr^. 


SUGGESTED  USES 

a — Bteeblnp  Osclllater,  MultMhrater  aad  Beeps  Clmvtte. 
a— Wherever  Aeeerate  Tlmlne  and  Trlagertap  are  aeemary. 
a— Unexcelled  In  cireelt  appllentlene  for  generatleg  lew  power 
a  Can  he  used  In  circuits  utUblnp  repetRlen  rates  from  •  te  s 


iUXCC  IN  ELECTRONICS 

42-44  Cornhill,  Boston  10,  Mass. 

Lafayette  3-2546 


MISCELLANEOUS  SPECIALS! 


RA  10  UA  . UMd  (I7.MI 

BC  347  Interphone  AmpUfler . 

be  442  lam  Coodeover . Ua^  $l.4f 

Al*d  13  t  ap  Aoteona.  Pair . 

t-87  bUa  Meter . Used  $3.M. 

KL  42  Antenna  Oearbox  Motor  and 

Ucl . Use  1  $4.M 

40  Ampa.  dreult  Brewker . 

I  82  P  hive  Inch  360  degreea  coiiipasi  indi¬ 
cator  and  beisjn  receiver . 

A-81-2  Traasmlttera  Belsyn  t»t  1  83  indi¬ 
cator  . 

(Both  1  83  A  Trans.  Selxyn  for  37.0B) 

PE- 101  Dyoamutor  . 

‘nMnaal  converter  W net  on  Tr^  D, 

507,  range  .13  amp . 

BC-1023.  Marker  beacon  Baoelrer.  complete 
with  tubes,  shock  mount  and  instruction 

manual  . 

be- 023  27-38  MC-PM  B^lver.  complete 

with  tubee-l’sed  . 

BO-B24  27-38  Ml.',  PM  TranmlUer,  oao- 

pleto  with  tubea . Used  $13.95 

BC-684  37-38  MC.  KM  Transmitter,  lens 

dinamoior  . Used  $19.85 

10  meter  modiftcatlon  kit  for  BC'-BIO . 

bCli-183  complete  13  volt  set  with  all  ooUa 

tubes,  (bnamotor  and  control  units . 

AHb  Cooirol  box . 

AKHJ  C^lr^  box . 


SPEAKERS, 


RMA  Guaranteed — Standard  Brands 

OAI..  ..U.fS  OZ4...  S.S9  TC4/  TU  DIPT 

SS/ -  .w'  IMVA-S.!*  •»  JJ'I 

.wIiVATT.  1.19  TUBE 
^  JV4..  1.39  1*AU7  1.19  BUCK! 

SYS...  .49!ltBH7  1.19  Staltd  Cai 

i?Kl  llS*AC7  1.*9]1tSA7.  .79  j  r^Gu^ 

^ . 1.99  ,tSK7..  .79  10BP4  $1 

SlS  •’’!iisQ7  .«  12LP4... 

!S.:  ,;n  - 

Ji  6806  1.59  *"*  »  17BP4... 

Si  •  l.«6IC7 . 59i««  »  19AP4A 

2“  ‘■S6SA7...  .69  . 

GLA71A.  /tsSSNI...  1.09  S0*5.  .  .99  20CP4... 
CKIMS  .7*  .W.  M  50L6...  75  24AP4 


CATHODE  RAY  TUBES 


PRICES  UPON  REQUEST 

T  85/APT5  Transmitter  T$  lO/APN  Te«t  Set 
R  132/TPSlO  Receiver  TS  16/APH  Test  Set 
TS  35/AP  Test  Set  TS27/TSM-I  Test  Set 

TS  251  Test  Set 


5!!!!!.‘.’.'  ..  1^%’.. ......  9. 

.  1.29 .  U. 

ELECTROLYTIC  CONDENSERS 
All  Guaranteed  Freeli  Steeh. 


The  Rose  Company 

100  Pork  Place  New  York  7,  N.  Y.  COrtlond  7-6195 


ELECTRONICS  — Oclotwr,  195) 


371 


SEARCHLIGHT  SECTION 


tquipm»nt 

component* 


N  ©♦• 


EPCO 


BRAND  NEW  STANDARD  BRAND  TUBES 


2Vk;.  . 

2X2 

2A4 

2B7  1241 
2B22  ELIC 
iB24  .  . 
K:24 

ten.. 

2IM/I244 
9D2i 
4A1 
4-2MA 
4B2S  S2S^ 
4B27  2S7B 
4J22 
4J2* 

4J24 

4J25 

4J42  7MA 
»D21 

4BS 

frCS . 

K:21  .  . 

W4 . 

7A7 . 

7C4 . 


45rrH.. 
45rrL.  . 

9M . 

ftii 

522 . 

554 
7MA 
741A  . 

7i2A 

7t2A  .... 

7MA 

745A 

7#7A  . 

7t7B . 

7tllA 

71tA  941 I 

712A 

7I4AY  . 

715A 

715B 

7I5C 

721 A . 

722A 

722A  B.  . 
724B .  . 
725A. 

724A . 


54IA  . 
M2  RK25 
M2  .  . 

M5 . 

M7  . 

M5 . 

SI# . 

511  . 

512 
512 
514. 

525 

524 
524B 
525B 
R32A 
ft22B 
522A 

52*  . 

527 

525 
543 


CATHODB  RAY 
tubes** 
2CPI  SI  1.45 

3DPI .  4.45 

2PP7 .  1.45 

4AP15 .  4.45 

5AP1 .  2.44 

5Pr7...  5.45 

7BP9..  15.45 

7BP7  4.45 

4LP7  .  12.45 

ltBP4 .  15.45 

12LP4  .  21. M 

I2LP4A.  22.25 

I4BP4  .  24.M 

14DP4A  24.M 

I4RP4  27.44 

I7BP4A  27.M 

14AP4A  42.M 

I4AP4B  42.M 

24CP4 .  44.45 


245B 

211  . 

2l7r 

254R 

2MTH 

254TL 

255A 

254A 

344TH 

244TL 

247A 

314A 

214A 

224A 

22IA 

252A 

271B  . 

255A.. 


C5B  . 

C4A 

C4J 

(:RP72  . 
El  145  . . 
FGSIA  . 
HY114B 
HY415 
RB1.5 
RK25 
RK24 
RK72 
RK72 
VT44  .  . 
,  VT45 
I  VTI27.. 


TUNGAR  BULBS 

4  AMP 

4254414  •4.75 

W^IntBou^ 
R«ctl4oa 


MARITIME  INTERNATIONAL  COMPANY 

1 1  State  Street,  New  York  4,  N.  Y. 


Phones:  OIgby  4-3192-3 


RADAR 

BCH  645A  Bearth  and  Track.  CompleU  trailer,  power  lupply 
and  spare  paru.  Nr^rlr  new  Wnte  for  dehcriptloo  and  prlM. 

PORTABLE  PUMP  ASSEMBLY 

Leland.  110  *.  40  e.  1  ptL,  1/3  H  P.  motor  and  D.  Roper  Si 
hydraulic  pump.  300  Iba  P81  max..  125  Iba.  I*S1  continuous 

(0  3.25  laUMW  per  axin .  352.00 

SEARCH  LIGHT 

Hlcnallng.  It*  Curtla  lAghtlng,  Inc.  115  t  a-c  or  d-c.  1000 
watt.  Completa  w/bulb.  Cornea  w/mountint  aaeembly  that  ilree 

340*  bortaontal  rotation  and  llO*  rertleal  rotation . 327.50 

WATER  COOLING  HEAT  EXCHANGER: 

10  KW.  Weetlnchoutte  RU>S-B.  Inoludea  radiator,  fan,  pump, 
neual  A  elactrlcal  tomperature  A  preHure  lodlcatora.  115  ?. 
60  0.  l^DBiplete  In  auel  ^ 

houAni  t4*ui*x5S*  tl55.M 

Beodix  1/15  HP.  115  t.  M  f#  ^  /7/^^R 

0.  1  pA.  17S6  RPM  . 34.75  s  #  J  ^ 

BendU  model  KRAJ.  Out' 
put  a*e  10.4  ampa. 

500  cy.  9P.  and  29.5  v.  d-e. 

aiapa  #  2400  RPIL 
Self  excited,  epliaed  diite. 

New.  Orlg  paoktna- .5^.55 

BATTERY  CHARGER 

TRANSFORMER  HmOTBIMIMHiL 

Q.  B.  cat.  «W8-49S14.  ■liiMliMIIMrilfeBiBiUB 

iVl.  105  115-125  e.  M  a. 

See.  106-50*rS-40'45'30  ?. 

#  6  ampa.  each  Ada  of  oea- 
ter  t^.  Voltaie  raduoad 
10^  and  2u%  thra  tapped 
primary:  two  x  5*.  15  amp. 

(Tuncar  fUamanU) 
and  two  X  7  r.  10  amp.  74* 

X  S-V  «•  4  5V  d.  Wt. 

54  Iba.  New.  oiig.  packing. 

E.  price  M2.tH). .  ti7.55 


2  MFD.  SOOO  VDC 

$14.40 

6  MFD.  500  VDC 
CP  70  BIFF  505K 
with  Brackata.  $1.69 
100  MFD  ISOO  VDC 
$27  .SO 

BATHTUB  CONDCN- 
sons  CPS3BrFFS04X 
SMFD— 500V.  .  $.S0 


no  vjL.c 

‘T  RJ».M 
3.6  Watts 
$2.47  each 


2.2  watt  M20  RPM  S1.68  each 

WESTON  WATTMETER  Model  641  0-4 

KW  250  V .  $23.85 

Rheostat  Type  J  150  Ohm  50  Wott 

#5381  . $2.15  each 

RAYTHEON  FIL.  TRAN.  US  V.  60  cyl. 

SEC.  6.3V.  S.l  omp.  6.3V.  1.2  amp.  .$3.7S 

UG  Connacton  UG  352U  S6.00  each 

UG  9/U  .9S  eoch 

UG  21B/U  1.2S  each 

UG  234/U  13.00  each 

UG  61A/U  1.80  each 

UG  S8/U  .70  aach 

B31SPN  .4S  aadi 

BUS  FUSES 

INDUSTRIAL-TUBES-RECEIVING 

Ralaya  and  othar  Electronic  matertol  are 

available.  Sand  us  your  inquiries. 

No  Risk  to  You 

All  Material  Offered  Brand  New 


U.44  2J42  25.95  SAKS  1.39  2507  1.29  724A  6.55 

l.M  2K2S  33.9$  CBS  1.15  32L7GT  .95  724B  29.M 

»f  1.9$  2K25  29.9$  4BL7GT  1.25  $4  .44  M7  1.79 

14$  1.24  2K29  29.9$  6C$  .79  EF$4  .49  449  2.2$ 

L$4  1.14  2A4  .94  4F4  4.$4  IIKI472  1.4$  513  9.9$ 

..  1.15  2AS  1.59  4F7  .59  IIKIt71  1.4$  529  5.9$ 

1.1$  lAFl  15.9$  4JSGT  .$4  74  .49  t29B  13.9$ 

2.2$  2B24  4.$4  4K4  3.49  75  .79  I32A  9.9$ 

Hint-  3*25  7.$5  6L4  2.2$  S3  1.69  511A  42.M 

7.9$  3C22  $9.$5  4L7  1.15  2$5fl  9.9$  534  $.$• 

14.9$  3C21  5.55  4SG7  1.19  344TH  12.55  537  1.3$ 

19.2$  1C24  24G  1.7$  4SM7GT  .59  344TL  9.9$  5S1  S2.M 

17.M  SCSI  12.55  4SJ7  .59  357A  $.$5  SM  3.M 

1.29  SC29  U.M  4SL7GT  .59  S$4A  4.9$  t72A  .  2.7$ 

1.15  3Q4  .59  $ST7  .59  1S4B  $.9$  174  .95 

.95  254  .59  $V4GT  .49  3tSA  1.55  554  1.7$ 

.79  4C27  17.M  7B4  .69  394A  4.S5  923  L4S 

22.M  4J22  14$.M  7C23  S9.S4  417A  13.S5  931A  4.7$ 

9.M  4J23  14$.M  7F7  1.15  WL$M  19.9$  95$  .49 

2.2$  4J24  14S.M  7V7  1.19  755A  B  O  15.M  9$5A  .49 

9.M  4J24  14$.M  12A4  .M  7t4CY  39.55  1414  .9$ 

9.94  4J31  t9.M  12C5  1.59  7t4GV  S9.$4  142$  .4$ 

29.M  4JS$  14$.M  12M4  .  .59  797B  14.9$  1429  .39 

49.M  4J41  I9.M  12K5  .59  71$B  12.9$  2555  1.7$ 

19.M  4xl$5A  42.55  12SH7  .59  717A  1.19  2551  1.M 

39.M  5021  22.M  125K7  .  .  .49  724BY  9S.M  MM  1.2$ 

.  99.55  $II4GY  2.2$  12SL7GT  .  .79  733A  7.S5  JJg 

39.M  5A2  1.49  12SN7GT  .  .79  722A  B  U.S5  {‘H 

24.9$  SAB7/U23  1.19  12SQ7GT  .  .79  724B  2.7$  M 

179A5  5AJ$  1.59  12SR7  .  .59  72$A  7.M  9M$  1.7$ 

looo’t  or  OTNiB  TYwaa  in  stock:  wwitk  ano  till  ua  voun  aaQuinaMaNTS! 

I  e  u  CA|  pc  m  *°v 

“•  «•  w-  "•  ORLLO  UU.  k;?;  vi?. 

Oaat.  E>$,  7$$2  MalrMa  Ava..  La#  Antataa  46.  Calif. 


LEONARD  GREENE 

381  Tremont  St.  Boston,  Moss. 
Phone  HAneock  6-4794 


fOK  SALt 
10.500  FI.  RG-S8A/U— n.w 
21.000  FI.  «22-2  Cond.  Rubbor  CoT.rod— 

BOW 

45.000  FI.  *12-1  Cond.  Sbandod  VC— oil. 
eroit  type— surplus 

Subject  p^r  sole 
(>1-1850,  Blactronlca 
320  N.  Michigan  Ava..  Chlcaeo  U,  III. 
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Octoiw,  1951  — CUCTRONICS 


J.  Mwr.  quantiti* 


M4A  KIT  Qm4  XFOKMf  R 


I  DIOOt  nio«i  rv«>? 

flv  VB  Un*ac*ll««  fee  NOkOftt 

:  lut^Mtnf ture-tnv«‘lop€  App.  IVexAe" 
EJemc^t  A  Probe  at  Tip  I^m  Pwr.  Hir 
BR\NT>  NEW  w/lMU.  VRP2  2S<;  S  for  SI 

RILAYS — FAMOUS  MAKE 

CLASS  (trtAl  115VAC/DPNC  NPNO  -SSSS 
CM  SS  i^per.  7  to  34VDC/3UU  to  13<>o 

Amp't  . sa-ss 

S  DIINM  liaAXXIO  ReaetAo'lood  10  m»A 

ll5VAr  .  S4.SS 

AOVAMCC  4l)giRAantenn«  UPUTASPStl  I'. 
Amp.  Oramir.  Hf  ina  TSto  IIOV  S2-7S. 

W.IUctllSVAC  . S3  SS 

A  S  o-ifKMl  a^UIH  1  IS. 2  I3  0SS.3AS3  SS 
CLASS  VAC  Simigt-n  aid  .HKSOlO  DPIiT 
lR_»^v  -i  Ami.  CU  <M-ul  baae  «  SI  4S. 

w/llSVAC  reel .  St  sS 

SS  Inet  Vltel  ralif  70.8S.110.  10o\  for 

IISVAC  .  SS  SS 

V*  wA27SaSII7A3  28V'50A/SPNO  in>l 


Ad  «CA  r.f 

Ma>l*  b7  ifAflin#  mfo-  1  11 

1  9  If*  4' 


tiplrti  Aiih  tubes 


'  SS-  O  4  CM  Tr^'ie  WW  fnir«l. 
S.  lu.  IS.  20.  as.  30  Ear 
Thermal  Puah  Button  Bkr». 

I  S.  20.  30-  EArh  .  . 

NEW  WESTON  METERS 

New-Wfe«ten  301.  3"  8m 
iRunMliale  iM'hvery  No  Pn« 
■ro>ammeter  OSO  ma  DC  S 
Mammeter  0-1  iWA  DC  iltea<li- 


•MKl*  Kilters.  I’ilot  Trric  Strip. 
M.ai.  fifxir 

i  I  inptetel>  wlmi  . . .  Sb.l5 


'L  1  rsdsr  comiilete  In  nttid 


St'H  296  rsdsr  umta  sod  rsi.‘k.<<  ti'  lutth  with  5  roller 
'•••arins  drauer^  ea.  drswrr  appi<>\.  lt>nic  »nii 
If'  Hide  A  iwiisble  n;  Mipt.iitiiiK  l.lp  lh>.  uf 
fiUipmt. 


Si  as 
S3  SS 
Eltr^ 

ss.ss 


VseuMSt  Precision 
HiVolt  Resistors 


TEST  EQUIPMENT 

•  TS  14S  • 

•  TS-2J«  •' 

•  nc  V<i  la.ran  • 

Trsiner  • 

•  I.Z  N  •  lUnd  • 

Slit  fJi'nrrafor  ^ 

•  1  • 

•  I  Tit  • 

•  111*376  • 

•  Rr94d  • 

•  nr  221  • 

•  TN  102  • 


RECEIVERS 


Hri2«H?.\.  2IH.  t. 
400  Kr  l>perar«K 
oo  24V.  1H\  r-.d 
Bood  oofxlinoti 


(id,  |6.9,: 

1  Mi^  Com- 
vl.  «>**♦« 

'..'0  Meg  ARC 


RBR  Ptx-krt  Re 
relrrr.  Xtsl  oon 
tmlled.  S-9  nein 
Uteweisht  poi  Table 
t'HM  67  4  V.  H 
llsitery  nr  S  Raal' 
ItCbt  Cfdlii.  New 
nrlf  bnxe*  $1.%.00 
nr- 470  Idrectlmi 
Kinder  Recelwer 
(Nmtinuouii  tuning 
200  Kr.  IH  mega. 
liOiM  loop,  n*»d 
$r>o.o(i 

•  Marker  Rea  .m 

A  R  \  h  I  -  I 

$15.00 

*  BC-373  . . . 

UteweitfKt  UK 
R«'eivT.  11  s  ,  d 
14  9.5 

»VHK  RC6:f  A 
R  A  >  4  2  .  lOU-l'M 
megs.  110  V.  .Ar. 


){  •>  ARC 

APR  1  4  Tunlnc 

I  nit-  TV  K.  TN- 


AIRFORCE  TEST  BENCH  with  Tsblea  sod  adsplon  for  | 
'•hei*kinjl  all  numpniieiiiH  of  nr-375.  IM’-lOl.  W'R*183,  i 
NrR-19<.  srR  274N.  St  R  *.22.  Hr  .347  and  114*  212  t  an  tr 
utodllltHl  to  adapt  nthei  net*  Kold*  into  table  for  iteireoient 
piirtable  uiw  Ruiih  tm  12  or  24  V.  I'lnaplefe.  uaed. 


WevN.n  6A3  T>pe  i 
tVr*st«in  772  Anah» 
VV.K  ll-'inge  ralibi 

It  16^  .  _ 


TRANSMITTERS  •  TA  2J  24  > 

•  ATT  -RTAin 

•  TrArl-n  .11  I(I/AIIT-1S  *■ 

•  T  i:.v  ART-IS  •T.\  12  •  Al 

MISCELLANEOUS  EQUIPMENT 

•  Al-S-l  .MTUA/ARN-l  •  Al 

•  Slll-TIKA  •  IIV-17/ART-12  •  R< 

•  SI'R-riHAAM  •  1IYI2'ART-IS  .A-' 

•  SI  R  TIM'  .lIY-ll  ABT  IS  .R 

•  MT-K.I/ART-IJ  .Sin  2(19  'At 


MT-294/ART  13 


TRANSCEIVERS 


SEARCHLIGHT  SECTION 


ELECTRONICS  — October,  J95I 


Precision  Resistors— 

Over  2Va  Millioii  M  Stock 


CHANNEL  TYPE  CONO 


r>-pf  J  Art  lAite  .  -  . . 

LINI  Shaft  h.*4Ni 

2f>ou..  SI*  Star  I.',  K 

TRANSFORMER 
POWER  SUPPLY 

115  V.  6U  tY.,  300  V  (a  i; 
MA  .  6.3  V  m2  Amp-  II4. 


Prec.  Rea  W.  E.  Tt^e  1)  IfiToim  80 

F.  W.  SEL.  BRIDGE  RECTIFIERS 


IS  V.  IN  14  V  (HIT  40  V  I 

1  •  Anna.  . $  2.90  *.  Anna. 

2  4  .Wiipa  .  3.S5  1  2  Amp'* 


a  Dept.  10E,  6  Church  St 

TAD  Cemer  Cburch  4 

I  A  D  LIbwtySti. 

I  New  York  6,  N  Y 

I  Thot's  A  Buyf  WOrttt  2-7230 


SPRAGUE  NOISE  FILTER 

T  .\nipe  130  Vat'  4«'0  V  l>.r  cl'xii..  Ilao  2  ttirKutil 
t.iU  Ht.iind  nu  ptdjiritn  core  4  niter  .dii.I  .  .$j.l5 

12'x24'xV$*  Hatr  Kelt  ttlea  Inr  -••uiid  deatlening 


Muter  (Vramir  t'ond  6W  V.  15.  22.  33.  56.  T'..  N2. 

I'u.  4  t20  MKI> .  5«  ea 

$4.30  per  C 

4'wi  CY  ( IL  A  I*LATE  TraiL'tfurmer.i.  Write  for  I»"t 

following  [quipt  Used  But  in  Good  Cond. 

l»umi»ot  T)pe  165  Electronic  Switch.  4  Sq.  Wave 

i'lorator  . $85  03 

lii>trument  Fllertronlca  M<ide4  45.  Wide  Rand  Volt 
III-  n  r  <*005  to  .500  *olt-i  .5  «-v.  tn  1600  KC.  .  $113.00 
ruieiiia  Kng  T)p«9  ItM^l  Imi  A  Imp  llndse  $283.00 

a  R  Tvv  'iHi  A  tnuput  I'.iHer  Meter .  $93.00 

II  r  A.  t  H  K  .Signal  tier*  .S  milar  to  T>p»-  7loA 


TUBE  SPECIALS 

VR-150  .95  3S4  .75 

1L4  .65  6C21  37.50 

1LH4  .80  6SJ7  .75 

1N21B  2.95  6517GT  .85 

1R4  .95  6Y6G  .85 

1R5  .95  1619  .25 

155  .75  1624  1.45 


WANTED 
W«  Pay 
TOP  $  FOR 


III  12  m.fH.  4  rh.iin.l,  X’ll  I  In.iuirli's.  Write  lo<l*> 

1 70  9eta  at  ailahle  i  i  .  ■  i  i  i 

me»«.  50  W.  AM.  i:u)  RctR  avail  |  ATTN.  AIRL 

I  CONVERSION  AN 
MITTERS  t  j  We  are  e.iuipiie.t  t.i  p 

‘  nve..  radar  SITS 

i  New.  5  3-7  AND  I  re-ilieOs  t-.r  ewtlmate- 

COMPONENTS  1 1 - 


I  We  t  arry  an  uniL^ually  larfe  stock  of  Airllrve 
I  t^iUlpinent.  TVM  t^quipment.  Ratlar  Beta,  etc.  ‘t,.,, 

I  Write  for  our  low  prices  and  complete  infer  irrmiruila 
I  Ii)att(.n  We  fiimish  immeitiate  ansHera  to  all  price  on  re* 


ATTN,  AIRLINES  AND  GOVT  AGENCIES 
CONVERSION  AND  SHOP  FACILITIES  AVAILABLE 

We  are  e<iuip|ie<l  to  convert  and  lepwir  all  tvpe>  <4  electronl  • 
-i.Miinent  No  |ob  tuo  Mnail  nr  na>  large.  All  work  uncoudi 
tlonalt)  tniaTaiiti'e*!  Xliit  rrferen«*HH.  rnunpt  replies  to  al 
re*iii».N-N  tor  estimate- 


I  IAMMIN6  EQUIPMENT 

1  •  AIT  4  aT  56 

2  a  AIM  2  ART  9 

I  •  AIT  .^  •  ART  3 

I  a  S('R-598/  t  ouip'in 


ARCBY  ELECTRONICS 

103  West  Liberty  Louisville,  Ky. 


SEARCHLIGHT  SECTION 


lllCTtOilL 
^  0RT,C«l  CO* 


SCARCE  BUYS! 


THE  BEST  IN  ELECTRONIC  SURPLUS 

AVAILABLl  FROM  OUR  STOCK  FOR  IMMBDIATE  DiUVFRY 


RADAR— ArS-S  ftlrborne  rftdAr  complex 

Mtth  'tpare  modui»tnr  unit .  S4S 

8t|.  G*n.— .2-I2S  l'l*9  Ihunont  215 .  I 

8i|.  Gen.— I-ISMA  "8'  bAOd .  I 

T-tS/APT— 5  rompirtp,  new .  13 

TEST  SET-TS-l,^9/Tl»X  cycle* .  * 

PANEL  MCTERS—niany  typen  arftilabto 
METER-Freu  350-450  CTi'l^,  90-140V.  1.3 
of  1%  acc.  for  aircraft.  hUop.  etc.,  new. .  1 

Xaittter  -5U0  watt  phone  deluxe  ham  tMillt 

lia..  complete  .  M 

Knitter -150  watt  pbt>oe — CW  ham  built...  I 

TBX  amitter — llec.  2-6  me .  < 

Knitter  -2  meter  Arc.  5  like  nen . 

B.C.  WSA -Xmllter— Rea.  new . 

RECEIVER— Arc.  5  3-6  me.  leas  dial  aiwi 

drtre  . 

B.C.  STS' -Xmttter.  with  tubee,  new . 

G^RU  coil  sets  for  Rec.  and  xmittcr . 

B.C.  423 — Radio  modulator . 

TU«S— Tuptnii  unit  1500-3000  KC . 

72  OHM— Twin  line.  7'2l  wire.  1  KW . 

95  OHM— 2  wire  shielded  coax . 

Rack  CaMnst-t9  U.  H44H.  IS  dp.  blank 

crarkle  hinged  <1<K>r  on  top,  new . 

TUBING— Red  plastlo  S20  wire.  1500'.... 

3  MED— 4000  V.  oil.  o>nd . 

3000  MFD— 50  V.  and  4000  kfFD— 25  V. 

oond.,  ea . 

40  MFD— 25  V.  cond . 15  for 

723  A/B  TUBE— Ind  boae<l.  new . 

DECK  ENT.  INSULATOR  9*  Dla.  Bowel.. 
RELAYS — 24  V.  1)C.  from  eutilp.,  clean, 

D  F.DT.  10  amp . 

8.R8.T.  DB  30  amp . 


TRANSMITTERS 


RADAR 


T4  FRC,  with  Modulator 

Ml>  1  l-'Rr.  and 

I'r-I  FRC  Power  Sut'ply. 

H(  A-I'rr  4332  and  4S3«. 

Till-:.  TKK,  8010.  8019.  for  Shi|  > 
ATI>.  for  Aircraft. 

H<  -319.  R<'-804.  BC-684.  etc. 
RC’.\-2J1  KW.  2.0  to  20  0  me.  A1 
TSI.  .V>OW.  SimultHneiruM  Radio 
Ranire  and  Telephone  Tranamitter. 
Frequency  200-400  KC.  Mfd.  for 
CAA  by  Federal  Tel.  Co 
B(’-797.  AO  Watt  AM  Tranamitter. 
Freq.  no  to  130  MC.  Xtal  Control 
Operation — llOV.  60  ryclea  AC 
MANY  others: 


8CR-54A-.4.  tomplete  In  Trailer  Trurka.  with  or 
without  2S  KVA  CaH-EnKine  tlt-nerator  I'nit. 

SF-1  Ship  Radar,  f'omplete.  NEW.  with  many  boxes 
of  Sparer* 

MARK  V  Tralnlna  Kariar.  fur  h>  boola.  training. 


RECEIVERS 


RHM.  KBS.  KBO.  BC-TtA.  DZ-2  INrectlon-FInderw 
with  lA>op8.  8t’R-206  Direction  flndera  with  LiOopa. 
8CK-29I  C^ntometera  and  Acceaaoriea.  R-2/AIIK3. 
Other* 


SPECIAL 


TRANS-RECEIVERS 

KrK-284.  SCR-.'VOO  A  510.  SrK-511 
KC'R-OOB  &  610.  S('R-.522.  LINK 
Mattel  1498.  T<'H  with  12  2  230  IM 

and  I  lOV.  \C  Ptrwer  Suppilea.  SCR- 
5«M  528  608/628. 


Wllt-ox  3ti.\  Kectifler- Power  Supply,  fi>r  3  KVN  modu- 
•  at.-d  tranamitter 

KAnitlSONDK  AN  MeteoroloKi^al  Kalloon 

tranamitter  with  aelf-ct>ntained  Inatrumenta.  Re- 
-eiving  and  Recording  supplementary  eqpt.  also 
(vailablc. 

••SMMIPF.RSt  t)PE’*  TIBI-^.  British  Infra-Red  Im- 
Converter  Tubes,  with  matching  Bauach  & 
l.omb  front-end  Lena. 

S4>1  ND-POWKRLD  HKAD-CHF^.'^T  8KTS.  RCA- 
24.V4-B.  all  New,  export-packed. 

32V.  IK  to  IIOV.  AC  RATO  4  onverterw.  NEW,  »ood 

To  300  watta. 

1I5V.  I>C  to  1I5\  ,  .AC.,  60  e>clew.  MtHor-ttenenUorw. 
500  Watta  output,  mfd.  by  K««  o.  and  Holizer-Cabot 
KC-163  Radio  Beacon  fr^ipt..  denigned  for  uae  with 
>( 'R-50H '608/528 '62H/ 5 10/ 610  Tranamitter- Recetvera 
JO  to  40  me  Complete,  expori-pat  ked.  NEW  equlp- 
Tuent. 

TK-.IIA  A  TK-55.A  Cable  Vuli’antzlnjg  V'nlta. 

\T-I9  APK-4  .Antennas. 


AUDIO  SOUND 


TRANSFORMERS 

230/460  V.  .750  KVA.  use  as  110/220.  new. . 

24  V.4  KVA  220/440  V.  Prl.  3ph..ncw.... 

8.5  V.  5  KVA  220/440  V.  IM.  8  ph..  new. .. 

19  V.  10  KVA  22n'440  V.  Prl.  8  ph  .  new... 

11-13  V.  I  KVA  110  V.  Pri..  Good  road.. .. 

Oynamators— 12  V.  680  V.  210  roa..  new... 

TV  Chassis  -  suitable  for  color  T\'  re«  e|Ter*, 
sweep  circuits,  low  voltage  supplies.  30  KT 
auK>lies.  proiectlon  optical  units:  also 
front  ends  and  FM  tuners 


BeM'hmawter  250  W.;  W  i 
Miwlel  HI.A^i— .%OOW.: 
<12V.)  Mobile;  K(.\ 
Ampllfler.  l.OOO  Watta  i: 
Channels).  W.E.  Speaki 
173246  (25-30  Watta* 

17322?A  (r.0-60  Watta) 


TEST  EQPT. 

BC-22L  TS-174.  T8-47/APR.  TC-56. 
Tl’-57.  TH-15.  TH-143.  1-148,  TSl-805. 
T  N  .  1  4  3'C  I*  M  -  1  ^ynrhmiM'Ope. 
Othera. 


All  at  lowest  clearance  prices 
Writ,  for  our  bargain  buHatIn 
FOB  H.mpstoaO  2S%  with  COD  ardor 


TELEMARINE  COMMUNICATIONS  COMPANY 

LOn,^r74S90  540  W.  27th  St..  N.  Y.  1.  N.  Y. 


385  Jackson  St.  Hempsteod,  N.  Y, 


81LVERPLATED  REFIAC- 
TOR — Orarall  Dlmenatoaa 

Ii%",  Raflaetlnv  Surfaoa 
4K”.  Dapth  1%*.  IndtTld- 
aally  boxad  tB4  e*.  B20.BB 
par  100 


TUBE  SPECIALS 

STANDARD  BRANDS 


1B3 

ILNS 

1N21B 

1N23B 

1N34 

2A3 

2X2 

5R4GY 

5U4 

5V4 

5Y3GT 

5Z3 

6AC7 

6AG5 

6AG7 

6AK5 

6ALS 

6AB6 


Raatern  Air  Device  J5B  Centrifufal  Blow- 
er.  Ill  volt  40  cycles  0.1  amp.  1  PH  10 
C.F.M.  Continuous  duty  1.0  M.F.D.  Ca¬ 
pacitor  start  with  Capacitor  flf.TBt  with¬ 
out  Capacitor . $lf.M 


Eastern  Air  Device  J50K  Dual  Centrifusal 
Blower.  116  volt  40  cycles  0.1  aim).  1  PH 
20  C.F.H.  Contlnuoua  duty  1.0  M.F.D.  Ca¬ 
pacitor  start  with  Capacitor  $18.76;  with¬ 
out  Capacitor  . $18.25 


Immediate  delivery 
from  our  stock  of  over 
250.000. 


lUnliUnre  lamp  TIVi.  ^ 
volt  .19  amp.  Airplane 
Indicator,  Amb.  Ctd. 

10  for . $1.06 

100  for . $8JiO 


Wide  assortment  from 
0.2  to  300.000  ohms. 


types  in  stock.  Write  for  quotations. 


VOLTMETER  Weeton  838  ISOv.  A.C.  400 
cycles  2H  flush  bakellte  Aircraft  mount- 
IDV  black  scale  Fluorescent  numerals  re¬ 
moved  from  new  equipment . $8.60 


807  1  65 

809  2.2$ 

829B  1395 

832A  11.95 

866A  1.30 

CK1005  .79 

1603  5.95 

1620  6  50 

8025  5  75 

9001  1.75 

9002  1.50 

9005  1.7$ 

3APIA  12  50 

3BP1  695 


2C$1  $595 

2E25  5  95 

2E30  200 

2D21  165 

2K29  21  95 

3B24  5.35 

6J4  675 

T20  2.25 

TUF20  3.95 

TZ20  2.25 

TZ40  3.25 

4SS  .35 

CK70  4.95 

RKR73  1.50 


75TH  675 
T200  16.95 

211C/ 

VT4C  1.75 
3C24/ 

24E  150 

304TL  1249 

304TH  1249 
350B  550 

394A  5  50 

446A  195 

71  SB  9  50 
721A  245 

726A  650 


ENAMEL— GLASS 
FIXED— ADJUSTABLE 


AMMETER,  160/800  dual  range  Triplet 
S41A  8^*  rectangular  flush  bakellte  6 
amp  Movement  9  84  96  with  external 
current  transformer  for  160  amp 

Only  $7.60 


New  and  in 
perfect  condition. 


8goare  D  CTrrnIt  Breakers  Push  Type 
AN31il-85  86  amp.  C  30  volt  D.C. 

$1.16  each 


Aqnare  D  Bat  Handle  Circuit  Breaker 
Type  AN3160-10  30  volt  ip  10  amp 

$1.26  each 


All  tubes  are  subject  to  prior  tale.  20**  deposit 
required  balance  sent  COD  plus  postage.  We  buy 
anything  In  electronics. 


Nearly  all  made  to 
JAN  specification. 


Nat  Adelman 

168  Washington  St.  New  York  6,  N.  Y. 

CO  7-6091 


UNIVERSAL  MARINE  &  MEG.  CORP. 

137  Alexander  St.  Yonkeri  2.  N.  Y. 
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•  CAKTKR.  6  Volt  Dyn*motor«  •  Tompact 
Brand  New  •  Oriftinal  Boxed. 

6V.D.C.  Id — 400  volta  Dt*  out  376 

MA . fSS.OO 

6  V.ll.r.  in — 690  volta  DC  out  26«) 

MA . .fSS.Ot 

•  O.K.  Moile!  SO-R  Vnriara — New  in  orlg. 

craiea,  116  or  1130  VAt*  input;  31  max 
ampa. — factory  price  1140.00.  Your  coat 
only  . $W.5» 

•  RC-221-AK>3lod.  Freq.  Meter — New; 

K  aa  caae  .  $lt5.00 

•  Bf'-6ll~Walkle.Talkie«  in  excell,  op¬ 

erating  condition  on  a  matched  freq. 
The  aet  of  2  at . $14»^ 

•  StM)  ohm  TwlalcMd — High  qual.  polyaty- 

rene .  $14.80  per  roll  of  1.000  feet 


Model  MI-8167,  a  350  watt  CW 
and  250  Watt  'phone  operating 
in  the  frequency  range  of  2000 
to  20,000  kcs.,  from  220  V.  AC 
50/60  cycle  input.  Beautifully 
constructed  and  self-contained. 
Speech  amplifier  and  tubes  in¬ 
cluded.  All  complete  and  new, 
packed  for  export. 


Complete  descriptive  data 
on  request. 


The  AR-11  b  o  Complete^ 

Ultra-Compoct  Radio  Stotton 
In  Portoble  Leother  Cose;  * 

15  Watt  Trafitmlttar  and  Sueertiet  Rcvr.  Coaiplate 
•Ith  no  and/or  220  V.A.C.  ewr.  •eaely— With  all 
AecMtorie*.  New;  Cxeort  pachad  (arlf.  teat 
USaOO)  <8  I2S0.00~Tm  »ela  la  Steek. 

SELENIUM  RECTIFIERS 

rull-Wov*  BrUgm  Trpn 
CMCTMt  ,  U/U  I  M/2t  ,  M/4*  ,  U*  U* 

«Mrt.)  I  Van*  I  V«H*  I  Van.  VaM* 


Other  choice  selected  guaranteed  trans¬ 
mitters,  receivers  and  combinations  for 
all  types  of  services  and  wattage. 


^  ^  ^  ^  ^  ^  ¥ 

COMMUNICATION  DEVICES  CO. 


TEST  EQUIPMENT 


QUALITY,  TESTED  TUBES 

New  and  auaronteed  in  stock  now;  mony 
others  not  listed— complete  line  of  receiving 
tubes  ot  few  prices.  Submit  your  reguircments 
on  ony  types  for  our  guototion. 

0A2  tl.40  101. D  ,954  . 27 

0B2  .  1.66  <WC}  1.26  Mi . 

lB2t  ..  2.60  lOl-r  I  Wd  . IT 

IB27  .  16.00  <WC)  I.2S  m-A . K 

lUl  <6.E.)  AM  lOl-L  1415 . 7^ 

IN2I . U  (WE)  1.25  ,  1025  . 40 

IN23  .  1.45  211  .06  I  102$ . 40 

ll.2^B  ..  4.00  274.B  IC20 . 30 

IN34  . 06  (WE)  3.60  ,  MI7  .  2.05 

IN40  .  .06  276.A  'tMO-A...  S.OO 

2021  1.76  (WE)  4.53  MM  .  4.6r 

2E24  .  4.75  310-A  Mil . 75 

2C26  ..  3.10  (WE)  6.50  OMO  .  0.95 

2C30  .  2  16  SII.A  ,  MM . 4-« 

2132  .  ..  40.00  (WE)  7.60  OOM  .  I.y 

?IOt  .  ..  36.60  313-C  1  OOM . 4.: 

7K2S  ..  27.60  (WE)  1.25  lOB-TH  ..  8.50 

2  X  28  32.00  Sn-A  M4.TH  ..  Il.6r 

2X46  ..  M.60  (WE)  6.00  ZIItL  I  ^ 

lAf^l  .  10  76  374.A  HTlh  '  *  ” 

38PI  ..  7.M  (WE)  7.0C  ^runas  rr  an 

iBPII  ..  10  00  3i7.A  .J 

IDPl.A  6.95  (WE)  2.50  TB-171  ..  46.0r 

3E29  .  13.50  802-A  HK.2M  7.00 

*  *®  MX.»7.B  14.50 

1C27  .  14.50  I  707-A  7.95  ||K.ia.A  6  Of 

5BPI  4.95  !  7I6.A  6  5"  Z2  2^"  „ 

S02»  ...  19.95  715-C  27.9*  JJ  J1  iV*a 

3FP7  ..  I  95  '  775. A  6.9^  RX-M  ..  12.50 

51PI  .  22.50  a07  .  t.6  flK.47  ...  5.00 

5LP7  ..  .  15.75  009  2.V  !  RK-M  ..  .75 

5LPII  15.75,012  .  2.75  RK.03  ..  10.95 

8Aj9  ..  1.50  013  7.8^  BKII.72  I  25 

6AKS  l.25i  020.B  I3.5n  Sira  m 

510 . 06  I  032  5.50  J  JJ 

lO-V  .45  I  032. A  9  75  *  fJJ 

I2AT7  .05  837  l.jr  ,  VR-188  1.25 

I2AY7  3.M  872.A  2.26  VR-ISB  ..  .06 

t2AX7  .  .•6l  002.R  199.6'' ‘  KU-878  ..  25  fV> 

Tarais:  FOB  NYC — 25%  fH-poalt  with  orrt^r — or  emd 
ruU  remlttanra  to  sara  i'r»(i  rharpM— tUtnd  Ftrma 
iD.AB.)  Net  lO  dajra — All  merchandlae  guaranteed. 


TS.3 

TS-6 

TS-10 

TS.14 

TS-15 

TS.16 

TS-19 

TS-24 

TS-S6 

TS-27 

TS.33 

TS-35 

TS.36 

TS.45 

TS-47 

TS-59 


TS.61 

TS-62 

TS-74 

TS.76 

TS-91 

TS-92 

TS-98 

TS-100 

TS-102 

TS-III 

TS-118 

TS-125 

TS-126 

TS-127 

TS-131 


TS-146 

TS-153 

TS.159 

T5-203 

TS-206 

TS-218 

TS-226 

TS-268 

APA-11 

BC-221 

BC-376 

BC-638 

BC-905 

BC-906 

BC-978 

BC-1236 


BC.1277 

CLQ-60 

0-150637 

1-143 

1-196 

I-203A 

1-208 

1-212 

1-223 

LM-8 

LM-15 

LS-I 

LW 

OAP-1 

OAV-I 


TRANS. 


RECVRS; 


APf4-9 

APR-5A 

ARN-8 

ARO-8 


RECEIVERS  CPN-3  RA  10  DB  TPS-2  RT-48ATPX-1 
COMMUNICATIONS,  BEACON,  LORAN,  IFF  AND  RADAR 
SCR-717B;  APS-(2)(3)(4)(15);  APQ-13 

MAGNETRONS  POWER  UNITS  ANTENNAE  INDICATORS 
TURBO  AMPLIFIERS  CONTROL  AND  JUNCTION  BOXES,  Etc. 

New  and  Enlarged  Space  and  Facilities 


LERU  LABORATORIES,  IHC 


Black  Oak  Ridge  Rd.  and  Jackson  Ave.  Wayne,  N.  J. 

R.  F.  D.  #1,  Pglerson,  N.  J. 

Telephone:  Terhune  5-2765  N.  Y.  C.  Telephone:  Oregon  5-352S 


ELECTROniCS  (0^ 


136  Liberty  Street 
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^  mmm  purchasing  agents  •  •  •  chief  engineers  ^ 

DO  YOU  HAVE  OILS,  BATHTUBS,  CHANNEL  CAPACITORS  ON  YOUR  PROCUREMENT  PROGRAM?  CHECK  THIS 
LISTING  FOR  GOOD  BUYS  AND  COMPLETE  STOCKS.  LARGE  QUANTITIES  ON  HAND— OUR  PERSONAL  AND 
FRIENDLY  SERVICE  ALLOWS  SAME  DAY  SHIPMENT  ON  RECEIPT  OF  P.  O. 


CAP-* 

.01  2X  O.S  8X 
.01  OS 

.05  8X  3X 
.05  .05 

.1 

8X 

.1 

3X 

.1 

.85 

8X  1  3X 
.85  '  .85 

.5 

8X 

.5 

3X  1  1.0 
.5 

8X 

1.0 

8.0 

4.0 

5 

400  V 

.50 

.50 

1 

.60 

.65 

^0 

.75-«HANN 

ELS 

600  V 

.45,  .45 

.55  .60  .70 

.60 

.65 

.75 

.65 

.75  .85 

.75 

.90 

.85'«CHANN 

ELS 

1.^ 

50  V 

1  .  •  ! 

.60 

100  V 

i  1  ‘ 

1 

.30  .35 

.65 

SOO  V 

1  .30' 

.85,  1  ' 

.85 

.85 

.35 

.35 

.65 

.60 

400  V 

.85,  ,  .25|  .35, 

.85,  .35  .40; 

.85 

.30 

.35 

.30 

.35 

.30 

.45 

.40 

.85 

600  V 

.30'  .40  .30  .40' 

.30  .40;  .45' 

.30 

.35 

.40 

.35 

.40 

.35 

.60 

.50  .65 

1.65 

1.65 

1000  V 

.35,  1  ^  i 

!  1 

.40 

.45 

.45 

.60 

;  .85 

1S00  V 

.40  .45 

1500  V 

.80 

1 

.85 

.90 

ALL  MATERIAL  CLEAN,  NEW  &  GUARANTEED— MFRS.— ALL  STANDARD  MAKES.  SOME  JAN.  SPECIFY  LOCATION  & 
NUMBER  OF  TERMINALS  WHEN  ORDERING.  MANY  SPECIAL  VALUES  AND  TYPES  INCLUDING  BATHTUB 
CASED  ELECTROLYTICS  AVAILABLE,  H  V  TRANSMITTING  TYPES 


Min  Order  $5  00 

56  LISPENARD  ST. 


ELECTRONIC  SPECIUTY  SUPPLY  CO. 


BArcloy  MATIRIAL  PROPtRLY  PKGD 

7-2684  new  YORK  13,  N  Y. 


NEW  MERCHANDISE  COAXIAL  RF  CONNECTORS  Guaranteed 
Prompt  Delivery  MANY  OTHER  TYPES  AVAILABLE 


UG  27A/U 

$2.80 

UG-88  U 

$1.25 

UG  262  U 

$1.40 

UG-58A'U 

1.40 

UG-I07B/U  . 

3.50 

UG-290/U 

125 

UG-S8/U 

1.05 

UG-260  U 

1.35 

PL  259A . 

. 75 

*  *  SPECIAL  *  *  7000 
3D21Atype  TUBES® 

F  M  ELECTRONICS  CO. 

56  Lispcnord  Str««t 
New  Yorit  13,  N.  Y. 
BArctof  7‘2MS 


WE  HAVE  LARGE 
QUANTITIES  OF 


RADIO  TUBES 


Type 

PRICE 

TYPE 

PRICE 

TYPE 

PRICE 

OZ4A 

S0.70 

6eE6  . 

SI. 90 

6SK7GT 

SO.96 

ir 

1G6G1 

0  79 

6C4 

0  86 

6SN7GT... 

.  1.90 

it 

1LN5 

0.80 

6C5GT 

0.51 

6SS7 . 

.  0  95 

★ 

IRS 

090 

6C6 . 

0.75 

19A6 . 

0.48 

it 

1S4  . 

0.86 

6D6 . 

0.68 

19SH7  .  . . 

0  96 

it 

1T4 

0  86 

6H6 

0.94 

19SK7  . 

0.98 

it 

5U4G 

.  .  0.80 

6J5 

0.60 

19SQ7GT 

090 

Tk 

6AB1 . 

0.90 

6J5GT 

0  51 

19SR7  . . 

.  0.90 

it 

6AC7 

.  1.90 

6K6GT 

0.91 

35Z4GT  .. 

.  0.85 

it 

6AL5 

.  1.00 

6K7GT.. 

0.70 

35Z5GT... 

4  0  75 

it 

6A05 

..  1.40 

6SG7 .... 

0.90 

50L6GT... 

.  0.90 

it 

6SH7 .  .  . 

6B8C. 

0.93 

6SK7 

0.96 

TYPE 

lEll 
6Ct1 
357A 
•03 
•OS 
•07 
•00  . 
•  JOB 
OOOS. 


PRICE 

$i.so 

30.00 

•t.so 

3.00 

t.fO 

1.7S 

1.70 

3.00 

1.30 


SPECIAL  SALE  TYPE 

This  offer  subieef  to  change  and  prior  sole. 


805 


List  Price:  $13.50 

?RICE:  $2.90 


MtTKpPOLITAN  OvEI^SEAS  SuPPLY/^ 


MANUFACTURCRS  AND  DISTRIBUTORS 
or  clectrqnic  products 

1133  BROADWAY.  NEW  YORK  I O.  N 


o/{Poif^T/oy 


CMclsca  3*  nos 


If 


tljcre  is  anything  you  nant— 


or  something  you  don't  of  this  paper  can  supply 
want  that  other  readers  — or  use — advertise  it  in 

SEARCHLIGHT  SECTION 

CLASSIFIED  ADVERTISING  DIVISION 


PHDTDCDIV  SALES 

1062  N.  AUen  Ave.  SYcamore  4-7156 
Pasadena  7,  Calif.  RYan  1-8271 

WRITE  FOR  OUR  NEW  24  PAGE 

SURPLUS  SALES  CATALOG 


and  model  66<»  socket  ne- 

lector  . UKK  NKW  «0.00 

BriMol  Bynaniaster  Hceorder-Con- 
troller  KRQir»31  for  R**Ht8tance 
Thermometers  130-145  ohm 

LIKK  NKW  350.00 
Variac — General  Uadio  Type  5ftA 
0-135V.  *i(  50  ampa  EXI’KLI.KNT  95.00 
APX-1  Altimeter  In<llrator  0-1 

ma.  ahunt.  2.50*  dial . NEW  t.95 

2"  Aircraft  Meter  1-0-1  mlllla^ 

meter  at'ale  calibrated  50-0-50..  1.95 

MGOT.'V-G-l  nnan  Motor  Generator 
.Motor  n5/230V.  60  cycles  6.3 

ampH.  26V.  !>.('.  4  amps .  190.00 

Counting  Rate  Meter  —  (ieneral 
Radio  laftOA  0-20.000  counts 

per  minute  . KXtTCLLKNT  395.00 

IK36A  Teal  Seta  for  SCR.522 _  85.00 

I-t39A  Teat  .<^eta  for  Si'R-522. . . .  15.00 

TSIOO/AP  OacilUiac  opea.  EXG _  99..SO 

B'^-376H  (»artnator  ..IdKR  NKW  35.00 
One  of  the  largest  an<l  m<wt  complete  electronic 
Rurptu-H  In  the  c()uiiir>.  We  have  thnu.4and4 

of  tubes,  capacitor*,  pliigh,  acceasorlea,  trans* 
mitters-receivers.  teat  eMuipment.  etc.  Send  us 
voiir  refiuirement.s. 

TERMS:  Prices  f.o.b.  Posodeno,  Colifornio. 
2S%  on  oil  C.O.D.  orders.  Prices  sybiect 
to  chonge  withoMt  notice  Californios  add 
3%  Sales  Tax. 


- CONDENSERS - 

OUR  SPECIALTY 

OIL  FILLID  8  TRANSMITTING  MICA  TYPES 
All  Values  ond  Voltage  Batinga 
W«  invite  Your  faquiries 

TECHNICAL  RADIO  PARTS  CO. 

557  McDonold  Av..,  BrMhlyii  18,  N.  Y. 
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CONDENSER  SPECIALS 

10  mfd. — 600  V  $  .75 

Tliree  term.  hot.  mntg.  chonnci  type.  Dims. 

Two  S  mfd  sections  rated  400 
V  ot  72  deg.  "C*.  1800  V  test.  Meets  com- 
merciol  specs,  for  600  V  operation  up  to  40 
degs.  "C".  Ideal  for  filter  or  power  factor 
opplication  where  ru^tdntts  ond  quality  ore 
paramount.  Corton  of  24  weight  42  lbs. 

S  6S  eo 

16  mfd. — 600  V . $1.75 

Dual  8  mfd  oil  filled  cond.  hermcticolly  seoled 
and  packed.  Tobe  type  PT-SC-II  measuring 
3)4">i2^"x2H'*-  8t«^  mntg.  centers  2  . 

Plugs  into  stondord  four  prong  socket.  Quan¬ 
tity  discount. 

7  mfd.— 600  V . $1.45 

Small,  high  quality  oil  cond.  by  o  leading  mfg. 
meosuring  only  2ti"x3H"xP4"  complete  with 
brockets. 

6  mfd.— 150  V . $  .25 

Three  term,  duol  3  mfd.  oil  cond.  complete 
with  brockets,  meosuring  4i4"xM4"WxV'. 

8  mfd.— 1000  V  . $2.39 

Dual  4  mfds.  hermeticotly  sealed  ond  pocked, 
meosuring  $W'x33/4"x2  7/16'*.  Cose  of  10 
S2.I0. 


8  mfd. — 600  V . 

$1.69 

8  mfd.— 500  V . 

1.29 

4  mfd. — 600  V . 

1.25 

4  mfd. — 400  V . 

.85 

2  mfd  — 600  V  TLAD . 

.80 

1  mfd. — 600  V  Channel . 

.65 

1  mfd.— 500  V  Channel  G.E 

.58 

1  mfd. — 400  V  Channel  C-D. 

.  .50 

.5  mfd.— 400  V  Channel  Arox 

.  .29 

.2  mfd  — 1000  V  ST  Bathtub 

.  .19 

new— BC— 906 

FREQ.  METER— NEW 

Range  1SO-22S 
MC — Dot  oper- 
otion  with  pre¬ 
cision  velvet  ver¬ 
nier  diol,  tuning 
charts,  O-SOO 
DC.  microom- 
meter,  diode  - 
Triodeand  plug- 
inontenno.  Con. 
toined  in  block 
oluminum  cor- 
rying  cose  12H 
X  8^x6H. 
Price  $21.95 

Large  quontities  of  bothtub,  chonnel  ond  up¬ 
right  oil  conds.  from  2S  V  to  2SKV.  Trons.  A 
Revng.  micos.  Stondord  brond  pots  ond  25 
Wott  rheos.  Inquiries  solicited. 


WANTED 

Condensers  oi  all  types  in  any 
quantity.  Alse  other  stondord 
components.  Top  prices. 

Write: — Art  Hankins.  Owner 


MONMOUTH  RADIO  LABS. 

Bos  159  Ookhurst,  N.  J. 


FOR  SALE 

ELECTRICAL  STEEL 

We  can  oiler  about  26.000#  oi  Hl- 
Grade  Strip — .005  x  12H"  "Hipersil'* 
3Vk%  Tremsiormer  grade  —  In  Coils 
weiqhlnq  about  SOO#  each — Material 
new  and  prime  but  outside  srrap 
weather  discolored. 

GLOBE  TRADING  COMPANY 

ISIS  Franklin  Dstrait  7,  Michifan 
Phono— WOedworrf  1-9277 


SEARCHLIGHT  SECTION 


INSUUTED  TUBING  and  SLEEVING 

Electro  has  been  quite  fortunate  in  being  able  to  purchase  a  large 
variety  of  insulation  sleeving  of  all  types.  This  stock  is  fresh 
stock  and  available  for  immediate  delivery  at  approximately  one 
half  the  regular  price.  Some  sizes  ore  limited  in  quantity  there¬ 
fore  we  suggest  your  placing  your  order  at  once.  All  insulation 
ie  offered  subject  to  prior  sale.  Advise  us  if  you  wish  us  to  sub¬ 
stitute  sizes  if  your  size  is  out  of  stock. 


I.D.  Culur  Typu 

.OISA'  iitftfn  Var.  <*am 

.0IS6  Black  Rxtr.  Pla*. 

.0S4  Black  Var  <'.ain. 

.0S4  Yellow  Tri.Sat.filann 

.0S4  Brown  TH.Sat<ila*« 

.P7S  Black  Var.  Can. 

.009  Black  Sat.  Glaaa 

.OM  Oramra  BiU.GlMa 

.089  (>raoc«  Var.  Cam. 

.089  Black  Var.  Cam. 

.101  Bla<  k  Kxtr  Ptax. 

.101  Black  Var.  Cam 

.101  Black  Sat.  (;iaM 


li:  Black  Var  Cam 

.124  Black  Var.  Cam. 

.141  Black  Var.  Cam. 

.141  Black  Kitr.  Pla* 

.141  Claar  Bztr  Plan 

.141  Ynlkrw  OI.  Bitr 


White  Kitr.  Plas 


5.75 

1.75 
2.18 
l.lt 
4.7f 
2.29 
2.2* 


3.15 
1.4t 
1.48 

1.15 
3A$ 

4.15 

1.8$ 


$.48 
13.$8 
12.$8 
32.  $8 
17.$8 
7.88 
42.$8 
U.88 
11.88 


88.88 

21.$8 

28.M 

27.S8 

18.88 

18.88 

27.$8 
38.  $8 
S7.$8 
12.  $8 

34.88 

12.  $8 
34.88 


I.D.  C«l«r 

.249  Black 
249  Black 
.219  W’bita 
.249  Black 

.278  Him  k  Var. 


Typo 

.r  Pla* 


7' 14' 
IS/32* 
I  r 


3I2S  Black 
.347  Yellow 
.347  Block 
.37$  Blatk 
.37$  Black  Ks 
37S  Yellow 
.37$  Black 
.37$  Black 
438  Black 
.438  While 


Plaa. 
Kztr.  Plaa. 
Neo.  I14M« 


I>bl  Sat.  V.C. 


8.S$ 

2.8$ 

$.1$ 


18.88 

8.88 

8.88 

8.88 


18.$8 

81.$8 

22.$8 


.198  White  K' 


Sat.Ulaaa 


488  Black 


.875  Black 


I  000  Block 


Kitr  l*1a». 
Kztr  Plaa. 
Kxtr.  Plaa. 
Kitr.  Plan. 
Kxtr  Plaa. 
Kitr  Plaa. 
Kxtr.  Plaa. 


Black 

Clear 

Black 


17.$8 

t7.$8 

28.88 


MINE  DETECTOR  SCR  625 


U.K. 


RELAYS 

I  K27VI  llUh)J4.  3n>T,  fiVltT.  l.SA  Con 


V4S.80  tm 


$l.2i 

Allimt  lNh<I)28.  aPliTdVPC.  1'>A  contacts.  $1.33 
Ua*h  Tvpe  lO.M.VUV.  .1I»ST  on  make.  Sl*ST 

break.  20  M  VIH'.  I.’i.k  . $1.2$ 

li  R  rcRyroMIlooKS.  ItPltT  24  VIH*  5A 


73« 


l*ri«v  a.Ill.  1H*1»T.  28VIH'.  lu  Amp  cont.  1900  ohm 


Htil 


86« 


M  #iao20.  i»l*NT  on  make,  3PBT  on  break.  24V|h 

l.^A  conta«t» . $1.2$ 

Allen  Brafllex  SI*ST  double  make.  24V1U-, 

ioo.k .  12.30 

A  H  BiiUHln  VM>e  I18B.  H1*ST  ItouMe  Mak<  . 

24  Vl9  .  2iH*  Amp . $2.30 

iHimxi  Thermal  Tlm«  l>eUy  113  VAC  80  O.  .SPST. 

min  delay . $1.85 


WeSTINGNOUM  HQS  PHASE  MLCCTOH  *C- 

LAYS,  for  xelfctlie  I*ole  Carrier  Kelaylni,  3  unit  pe 

y  . .  . .  . .  .  $os.oo 

PiotiMT  Gan. E. Motor  Dynam^tor  #.ss2b8:«  Inpir 
IHV;  output  4$nv  M  l.SoM.t  S3.83 

CUNVERTEhs  PU-IS  AP.  ii.uu;  2XVIM  :  oull.lt  IT 

VAC  4IK)  ry  «.SA  . M»  50 

iNvthtjhS  pul7/Ah.  input  24V1M';  output  II?' 

VAC  400  cy,  O.SA .  .  $59  30 

INVERTERS  PE-218,  mtmt  >VlM'.  output  ll^VAi 


»3< 


MOTORS  AND  GENERATORS 

KK>  Spa«'.  Type  i.\I.  24V£H\  VIIP  ■'l^oKrM.  $14.85 

tTSti'.  SPX44461.  24VIH\  lOOHP,  21HPM .  14.9$ 

Kmer«>n  T\pa  f>2hRT.  24VDC.  24A  lOORPM  180 

in  i5>nit»e  .  12.95 

\  C  fillhvrt,  trim  tab  motor,  34VT>C. .  2.93 

itiehl,  c:xh9!»,  ii.'iVAc  ftocy.  3ph.  i/iniip.  ii.'orpm 

mxefli  . 3.95 

IT  K.  SeN5-n  2J101.  57.5/57  5V  400eT .  9.95 

li.K  Sela>-n  tllFl.  115/5:.5V  400cy .  12.93 

II  Seixsn  UIHl,  11.5'.$7.$V  400cy .  12.95 

Ibimeer  Refidlx  Autoayn  AY  20 .  14.95 

tloiieer  llendtx  Autoayii  -.'Oltl .  12.93 

l*1oneer  llendix  Mapnevtn  CIa-O . .  9.93 

inter,  n-4'2.  24VIM'.  C80HP.  ISOARPkf  9.95 

•  Mer.  VKS  IB.  «VIM\  1  8A.  .S0OOR|*M  ,  8.85 

Ki<Mr.  MI4310-52.  24VIK:,  0.32A.  lMnORl"M  4.93 

UK  PM  Oenerator.  Model  SBYPKR.  UoMn’.  025A 

IKtioRPM  .  1.95 

iNter,  2-1,  M<5tor  for  7(4  BeUvn .  7.95 

Ohio  Kle,-.  rp?.5220.  IlSVAC.  Iph.  80e-v.  1  40HP 

lBMiKI'3f . 12.95 

.Mllar.  e.  4.71 -1141,  *r..SVIH:  I  “OHP.  7r.OORPM  8.9$ 
a:i7’..  2:vni\  2  4a.  1  :wir  3400  ri'm  9.9$ 

Uilleti>.  Kleo  rax«>r  m5»U>r  IISVAC  Mr\  .  1.9$ 

Wlnte  Ro«er<.  K8t»f.X.  24$'IN’.  Ar,.S.  .70  oi'ln 

f«>rQue . 12.9$ 

Uater.  C  2P  lU  Blower.  28VDC.  I/IOOIIP,  7000 

RPM  .  12.9$ 

Outer,  C-2BP1A.  17.5VIX'.  l/lOOllP.  roOtiRPM  8.9$ 

WMttnghoiiaa.  1171391.  27VDC.  SHP.  .Vt00Hi*3f  9.98 
l-aec  Ind.  Type  203.  ll.$VAC.  Iph  «0cy.  I  TSIIP  1800 

RPM  . II.M 

3:a<itein  Air  Dnirtv,.  231,  ll.'iVAC.  4i>0r>.  1/50 

HP .  9.M 

O  K  Model  SBA10.U40.  24V1H'.  140KPM.  0.75A.  10 

ox  in  torque  .  12.95 

Uen'l  Ind.  23026.  ll.SVAr.  tM)cy.  Ipti  8UKPM  3.9$ 
rnlv  Hex-.  MmlN  .52.3.  11$V1K\  1  2A.  5000Ki'M  $.9$ 

IHco.  A7S0in.  27.5VIH’.  VHP.  IIA.  8000RPM  17.9$ 

Ibimp  flAR.  1474  MK.  24V1H'.  ifSA.  2  2'IIP.  400o 
RITH  . 27.58 

inoneet  AutOHiii.  PR  |.'.0'.  I  2720  lA .  8.8$ 

Kaxeo  Bhmerx.  II'V.VI  .  6iH%  :.«i  i  KM  .  9.9$ 

W’  K  21  2''VIN  .  I  liNilMV  i)  6A.  5000 

RPM  3.93 

All  grkas  F.O.R.  Boston.  Ordors  occoptod  from  rotod  conctrns  on  opon  occounts  not  30  days 


WIRE  WOUND  RHEOSTATS 
Stondord  Brondt 

8241p.  2.70  250  ohms  5im' 

8241  Hi  400/4tN>  ohma  SOW  ohaft . 934 

8.$01),  3U/30  ohms  .SOW  w.  V  Miaft . 9$4 

Model  J.  18/18  Ohms  .TOW  w/V*  shaft  .  ..$1.23 

Mi>de|  J.  8.5  ohms  '>0W . 93« 

Mode4  J.  5  Ohms  SOW  . 95c 

Model  J.  75  obmx  SOW .  9$i: 

M<idel  J.  ISO  uhmx  7oW . 98c 

Model  J.  HOO  ol^ms  SOW .  $1.25 

Model  J.  1000  obnw  -SOW  $1.23 

Model  i,  S«N«  obni'.  TOW . $1.43 

M*ide)  H,  60  Ohm-  2SW  .  .  734 

60  Uhmx  2  .TW .  884 

Model  H.  l*M\  lthm«  S-W  . 7$4 

Model  H.  17.S  UhiDn  3.''W  734 

Type  PH.  1.3  Ithmx  27W  .  . 73« 

.411  aixe  pTHenttometers  and  rheoatata  in  atork.  Wilte 
an  Tour  reouir^ment.',  on  all  carbon  or  xvlrewounil. 
ie.»ll  Tcralnw  o>mplerr «  tiinlnf  unltx.  Bram) 
NVw  . ISP.88 


HEAVY  DUTY 

COPPER  OXIDE  RECTIFIERS 

HAMMKTT  KI,K«TRH  KKCTIKIKRB  Mt>f>KL 
MI’H  imilt  Input  220  soltx  <M>  ry  3  ph  I3A 
Uutpiii:  IT  MOtq  at  l.''>o  .kniperea.  ^  toHa  at  N* 
anipete%,  ctu.t  i|i«\  t'lMiipleie  w  soil  and  am 
meter'.  I.ihc  tiea  Mpe.- al  $195.00 


110  PEARL  ST.  Uberiy  2-7890  BOSTON  10,  MASS. 
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DEPENDABILITY  IN  ELECTRONICS 

WE  ARE  NATIONAL  DISTRIBUTORS  OF  PARTS,  TUBES  AND 
EQUIPMENT.  WE  SOLICIT  INQUIRIES  FROM  ORGANIZATIONS 
WHO  APPRECIATE  INTELLIGENT  SERVICE  AND  HONEST  PRICES, 
PARTICUURLY  AT  THESE  CRITICAL  TIMES. 


MormanI 

)adio  I 

Distributors, 

Inc 

If  94-29  MIRRICK  f 

\  BOULEVARD  L 

/  JAMACIA.  N.Y.- Rlpubu  9-  j 

f  46SI 

FOR  SALE 

BarylUum  Coppat  Strip 

.0062  (H - .0006)  s  S"  X  60~ 

No.  1  —  B  &  S  Hard 
700#  AroUabU 

GLOBE  TRADING  COMPANY 

IBIS  Franklin  Straaf  Dttrolt  7.  MIchiaon 


SURPLUS  COMPONENTS  FOR  SALE 

Bathtubs,  oils,  micas,  xformars,  chakos,  ro- 
loys,  trimmars,  sockets,  odd  Itoms,  etc. 
Surplus  lots  purchased. 

EMPIRE  ELECTRONICS 

Box  41,  Midwood  Stot.,  Brooklyn  30,  N.  Y. 
Phone  BRysnt  t>l220 


WANTED 

(Additional  Wanted  Ado  on  Face  331) 


WANTED 

Tubes.  Test  equipment  Condaniars*  4 
general  inyentoriet.  Highast  prices  poid. 

W->0048,  Blectronico 
8S«  W.  4Snd  St..  Now  York  II.  N.  T. 


WANTED 

YOUR  SPARE  SURPLUS  EQUIPMENT 

•YNAMOTORS  a  SELSYNS  a  AUTOSYNS  a  INVERTERS  •  TRANSMITTERS 
RECEIVERS  a  TEST  EQUIPMENT 
Plaasa  sand  fist  stating  condition  and  lowest  prico. 

N.  QMUtIty  Tm  Small  or  Ts.  Lars.1 
C  &  H  SALES  COMPANY 

aOK  SM-at  lART  PARADEWA  tTATlOW _ • _ PASAOEMA  A  CALirORNia 


CRITICALLY  NEEDED 

We 

TS-125's 

TS-34's 

are  in  dire  need  of: 

TS-i3  $ 

TS-n7's 

TS-268's 

If  yoM  hove  any  of  these  pieces,  write,  wire  or  telephone  collect. 

(Wellesley  5-0933) 

OVER8ROOK  CO.,  Overbrbok  81,  Massachusetts 

EQUIPMENT 

WANTED! 


We  want  to  buy  all  types  of  surplus  electronic  equipment.  We  are 
one  of  the  largest  buyers  in  U.  S.  We  buy  more  because  we  give  every 
seller  top  prices  and  a  fair  deal.  TELL  US  WHAT  YOU  HAVE.  USE 
COUPON  BELOW— AND  MAIL  TODAY! 

Um  following  numbers  to  indicote  conditions:  N-1,  brand  new;  N-2s  used,  like  new;  N>3,  used. 


ITEM 

CONDITION 

PRICE  WANTED 

To:  COLUMBIA  ELECTRONICS  LTD.,  524  S.  Son  Podro  St.,  Ut  Angelos  13,  Collf. 

Nome  . 

Address  . 


SEE  COLUMBIA  ILiCTBONtCS  AO  ON  PAGE  367 


PANEL  METERS 

large  stock  guaranteed  accuracy 

lA»8fnd:  O.E.— Oenerxl  Klectrtc.  W.— Weeum, 
W.H.— WentlnghouM.  W.E.— Wmt€ni  Klwtrtc. 
G.R. — Oruen.  W.U — Western  Limited.  II  Hoyt. 
S — SimpNon,  T-— Triplet. 


9.95 


D.  C.  MICROAMPS 

150  T  2*  Hii . $6.95  150  8  3*  •q.-H4.  .».99 

800  T  2^  IM .  6.95  200  H  3*  w;.  lUl.  9.95 

800  W  2'  Hi  I  _  9.95  800  W  3*  Rd.  12.95 

500  W  3*  IM .  0.95  500  W  3*  1 

lOO  W  3*  IM _  16.95  500  WYl-O 

R.  F.  AMMETERS 

500  MIU.  WL  2*  . . 

A.  Aiup>.  S  2*  sq . 

3.  Amps.  H2'hq . 

I  Amp*.  GK  2*  Rd . 

•5  Amps.  W  Ril . 

•30  Amn*..  W  3'  IM  . 

•With  eAt**maI  thermocouple. 

A.  C.  VOLTMETERS 


lOV  W  3*  Brt.  .  .  .$9.99 
lOV  WIl  r  IM...  8.45 
150V  W  2^  Rd...  7.95 
150V  W  3*  Rd...  10.95 

150V  T  3'  Rd _  7.96 

150V  WIT  3*  Rd..  8.95 


8A0V  W  8*  Hd... $12.95 
300V  WH  3*  Rd..  10.95 
800V  OE  3*  80....  16.95 
160V  W  3*  Rd  Rect. 
type  lOOO/ohm  V. 

15.95 


A.  C.  AMMETERS 

^  A  W  S'  Kd . SLg 

250  A  \V  »■  nd.  1%  «lth  Mt.  curr.  Mfomi  iJ.ti 
D.  C.  MILLIAMMETERS 

I  Mil  W  T41  4'  Sy . 

1  Mil  W  301  S'  1U1 

W«Ion  301  S'  Kd  10  SU-I'W-SIKI  soO-400  .500 

E'ftCh  . . 

WboUJte  NX-35  3'  Rd  1.5-25-50- 100-i50-200-300- 

50U-750  . .  5  W 

SlmpeoQ  2*  Rd.-8-j.  1  Mil.  lO0-2tH»  300|500 

am 

.  5.99 


Hoyt  r  Rd.  O'l  Mil . 

Hoyt  3*  Rd.  0-1  Sill . 

Oruen  2*  Rd.  0-1  .Mil . 

Triplet  3r  Rd.  100-2'«>  300-5W*  Mil 

D.  C.  AMMETERS 

W'houae  NX-35  S'  Rd.  1A-2A-5A  ee.  .. 

•W  bouRe  10A-.30-50A  e» . 

Whomte  NX-35  S'  Rd.  luOA-20<».\,.:touA 
•With  ext.  Bbunt. 

OE  r  Rd.  30  atnp> 

D.  C.  VOLTMETERS 


•With  w/rtt.  mult. 


6.95 

.  7.95 

W  S'  Rd.  800-300-500  ex..  8.95 

New  York  Tel.  Dl  9-3S13 

8om«  ftrpet  limilcd  quantity.  All  metera  $ub)9et  to 
prior  $ate. 

Other  type*  ataUahle  to  mret  XRMMtal  reee4femenU 
Let  M  quote  by  return  moil. 


AMERICAN  ELECTRONICS 
29  South  Perk  Avc. 
Rockville  Centre,  L.  I.,  N.  Y. 
Tel.  Aockvilfe  Centre  4-0207 


WHOLESALE  ONLY 

ELECTRONIC  COMPONENTS 
AIRCRAFT  EQUIPMENT 
HYDRAULICS 

RADIO  B  ILtCTRONIC  SURPLUS 
llfS3-a  Bnnii  St.  DatrMt  3.  Mkh. 

Pkaa.  TawaianO  3.3409 


TUBE  REBUILDING 
Lirie  TnRsmiMlBg  ai  Piwer  types 

feanamieal  •  Cuorontaarf 
FREELAND  PRODUCTS  CO. 

7M  RRYARES  ST.,  M.  O.,  LA. 


New  Batkiub  Condensers 

Original  Pack 

2x.l — 600t— 4  top  term.  . . . 

2x.01 — 600v— 4  side  term.  . 

. 2n 

.1 — 800t — 2  top  term . 

. 27e 

2x.5 — 400v — 3  top  term . 

.  JS< 

2X.2S— 400t — 3  side  term. 

. 35< 

DRILLICK  Electronic 

Soles  Co. 

S281  W.  Pico  Blvd.  Los  Angeles  19,  Collf. 
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Amertran  "TRANSTATS" 

^  Volto9«  Regtilolor 

11.5  KVA  5«/«u  C9.  Coin 
mutator  raDp  0*115  V.  Max. 
w  Amptt.  100.  RoroQOartkm  <Ua 
^  ffrani  available  for  tSO  V.  50 
A  operattiMi.  BRAND  NFW 
" _ Fartory  TaiM* . P25.00 


PLUG  IN  COILS  FOR  GF  XMTRS. 

iOOO-2500  KC . . . S 

15O0-MO0  KC  . 

3000*3675  KC .  . 

3675-45J3  KC .  . 

1000- 4MM  KC  .  . 

1000-6000  KC . 

6000-7350  KC .  . 

73.M)-9050  KC  . 


SUPERIOR  POWERSTAT 

Typa  1lS5*3Y,  Pri. :  t30V.  3  ph,  60  cy.  Output: 
0-370  Volta  7  KVA.  May  he  vparated  and  UAcd 
an  three  0-115V,  1  ph.  60  cy.  3  0  KVA  unltH 
Brand  New  . $100  00 


PLUG  IN  COILS  FOR  RU  RCVRS. 
SINGLE  FREQUENCY 

400-  606  KC . $ 

^50-l:«0  KC  .  . . 

':t3o-3mo  KC  . .  . 

3U40-3O00  KC  .  .  . 

.<M)0-4r.35  KC .  . 

4000-6000  KC . 

«»50-lS.575  KC . 


HIGH  VOLTAGE  CAPACITORS 

Cat.  »36K63«  rated  0.1  Mu-F  0  I3KV  DC  .  1 

*7530  ratwl  3  x  .1  Muf  m  7500  VDC . 

('at.  614F64  rated  0.35  Mu-F  ^  30KV  D(' . 

('at.  «14F71  rated  0.35  Mu-F  ^  S3.5KV  IH'.  . . 
Cat.  6A7!.4N  rated  Sx.3S  Mu-F  #  6000  VDC 

('!)  I*aper  rated  0.5  Muf  9  35KV  IK' . 

«R4'  S1M  rated  3x.5  ifuf  •  0000  Vl>C.  . 

('at.  «l20(Ni;i  rated  0.65  Mu-F  M  13..‘iKV  IM 

Type  Kl*  rated  l.O  Mu-F  ^  IflKV  IK' . 

('at.  »14F63  rated  1.0  Mu  F  ^  15KV  I>C. 

('at  *AK6734  rated  l.O  Mu-F  9  35KV  DC  . 

2TK60020  ratMl  3.0  Muf  #  6000  V  DC . 

cat.  tri4Frt3S  rated  4  5  Muf  <6  7500  V  IK* 

Cat.  #l4Fn  rated  5.0  Muf  lOKV  !H' . 


DUAL  FREQUENCY 

195-  390  KC  A  390  43.5  KC . 

2iH)-  SKC  KC  A  3000-S7«)0  KC . 

’■30-1000  KC  A  3(H»0-.3700  KC . 

’40-  830  KC  A  2040-3000  KC . 

•  40-  830  KC  A  3000  4.53.5  KC . 

4'K)-  600  KC  A  6000  90.50  K('.  .  . 

.40-  830  KC  A  5300-7700  KC . 


ELAPSED  TIME  METERS 

Mfd.  by  R.  W.  Cramar  Ca.  Type  RT-2H.  i-lO.OOO  beura 

by  tenth!.  (15  Volta  $0  ev . 86  75 

Mfd.  by  G.C.  Medal  8KTYD33.  6-10.000  t»ra.  by  tentha. 

115  V..  60  3'  an .  .  $14.96 

Mfd.  by  G.i.  Model  OKTrrSO.  0-10.000  hra.  by  tentha. 
115  V..  60  ey . H4.50 


OHMITB  R.F.  CHOKE,  Z  0.  2  Mlllibenrten.  1000 

MA  .  604 

IIAMMARLUND  It  K.  CHOKE.  llKC-250  .  35(J  mllli- 

henriea  .  *5« 

T.\NK  COIL,  miniature,  alug  timed  4397  KC  954 

IIAMMARLCNd  ('OIL  A  PADDKK  .\S8'Y.  f  Huper 
Pro  100.  200-400  KC . $1.35 


SPECIAL  BUYS  OF  THE  MONTH 
METERS 

0-3  VDC.  fllmpaon  Model  3.5  $> 

0-5  VIK'.  Readrlte  -T' .  .  $ 

8-16  VDC,  Stewart  Warner.  $ 

0-30  VDC.  O.E.  Typ**  DW-41  $- 

0  SO  VDC,  W’ectoo  Model  801  $J 

16-33  VI>C,  Stewart  Warner . $i 

0  100  VDC,  SlmtPon  Model  3.5  .  ■  ■ 

II  100  VDC.  Weatlnrtnuse  RX33.  ...  M 

0  150  VDC.  Hon  Model  17L  ..  > 

0  1  MADC.  O  E.  Model  IKl  40  . .  $! 

II  1  MADC.  Rlmpeon  Model  126  .  .  %i 

»  I  MADC.  Rniler  Mmlth  Tl»  ,  $< 

'*  1  .MADC.  on  Tvpe  DW-5;i.  $1 

•I  10  MAIK*.  OR.  Type  IM>  40  .  $: 

0  10  MADC.  w.wtnn  Model  367  .  $1- 

0-10  MADC.  Weatlnghouae  QX  S:  $1- 

0  10  MADC.  TKdur-Amsro  *310..  . . .  $! 

0  15  MADC.  W.  E  #rW32l32.  .  1 

•  •  20-200  MADC.  Weatlnghmiee  QX37  idual  tn< 


REACTORS  AND  CHOKES 

KanheoD  *(Tll0in  Hared  IGH  <9  1.2  A  DC _ $49.95 

G.K.  Cat  *7479974.  Hated  3..5H  4$  2.3  A  DC... $37.50 
(I.E.  ('at.  *7479964.  Hated  5011  ^  035  A  DC... $37.50 

fnd  *CKS0I6  Hared  #  $011  (A  60  MA  DC . $3.95 

TburdaraoD  *T48H53.  lUted  6H  »  Ho  31A  IK?  $1.50 
Uaytheon  *r-7423  Rated  1.3-1.611  ^  0.0  MA  DC  $2.25 
lUnheoQ  *t^XHMA7l>.  luted  .30H  (A  03  A  IK  .  .  $5.25 
(i  n  Cat.  *7472403.  Rated  511  46  .035  A  DC  4  KV 

Pert  . $2.35 

Tbordaraon  *T4.592l.  Rated  711  m  0.9  A  1n:  1h  KV 

Feat  . $19  50 

iUytheon  rX9n4A.  Rated  O.lOiill  ^  14  A  DO.  ..$3.00 

Zenith  9.5G40.  Hated  I.50I1  9  l.U  5fA  IN? . $2.25 

IUytheon  rX9ii6.  Rated  0  301!  (ie  2  o  a  In' . $3.00 

lUnheon  WX-514H.  Dual.  Rated  1.7.5  1.75  #  0.25/0  3.'. 
A  D('  . $3.50 


HEAVY  DUTY  TRANSFORMERS 

G.B.  ('at.  *7479965  Prl:  230V  60  cy  Sec:  16.4/8,2  V('T 

11/5.5V  9  60A  nmi  9HL  6HW . $25.00 

G.E.  Cat.  «79Ci365.  Pii:  203.5V  60  cy  Sec:  6.3V  ^  250 

•Amperes  . $39.50 

G.E.  Cat.  *7479971.  Prt:  2S0/308V  50  (>0  cy:  Sec;  1.365' 

1300/1235V(  T  73.'.VA.  7%  *  554  a  8(4 . $29.50 

O  K.  (  at.  *7479972.  ITl:  130/208V  50/60  cy;  Sec;  21-50 

2;(5fl/2210V.MS.  2  85  KVA . $49.50 

(3.n  (  at.  *747.5(i95  IM:  115V  60  cy.  Se«:  3530'372h 

3910  V.  MS.  1.31  KVA...  . $47.50 

Malonev  Klee,  HFXlom  ppi:  115/330V  50/60  i*y.  S«- 
0/2104H)  Volta  (#  lOO  MA  DC.  Half  Wave.  O.l  mied 
16*D  lO'W  evcL  of  iBa . $125.00 


100-0-100  MAIN'.  Heede  361A  (Used)  .$2. 

0-200  MAD<'.  O  R.  T%pe  DO  41 . . $7. 

0  300  MAD('.  O  M.  UhR  MT  3»C. ...  .  .  $7. 

O-IOOO  MAIN'.  DeJur-Amaro  *310  .  $6. 

0  1000  MADC.  Beede  .3'Rd . $5. 

o  1  AI>C.  Weatlnghnune  VX-^5 . $7. 

<•-2  ADC.  W’eatlnghoune  NX3.5 . $7. 

*»  10  ADC.  Wentlnghotise  DA  37 . $I6. 

0-15  ADC.  Hoyt  Prirtable  (».51,5 . $9 

10- 0-20  ADC.  Jewell  *HH  (aae<D  ...  $3. 

0-15  VAC,  G  E.  Type  AD  22 .  $7. 

0-150  VAC.  Hlckoli  Trpp  57M . $5. 

0-1.50  VAC.  Wentlnfhouse  NA35. .  ,  .  .  $9 

"-I50  VAC.  Weaton  Model  476 . $10. 

11- 2.50  VAC.  Weatlnghouse  QA-37 _  $16. 

0-10  MADC.  OR.  Tn»n  AW-42....  $7. 

0-300  MADC.  Burlington  422n .  .$5- 

1-500  MADC.  O  F-  Type  AO-22 . $•• 

i-S  AAC.  Burlington  *22C . $5. 

0-50  AAC.  Weaton  Model  476 .  $I6 

0-75  AAC,  Triplet  Model  331 .  ..$7. 

0-3  ARF.  SHnpaon  Modal  136 . $6. 

0-3.5  ARF,  Burllnron  *33C . $6. 

0-3.5  ARF.  Simpnon  Model  1S8 . $5- 

0-8  ARF.  OR.  Trpe  I>0-44 .  $7. 

0-4  ARF.  OR.  Type  DW.53 .  $7. 

0-5  ARF.  Weaton  Model  415 . .  $16. 

0-10  ARF.  Weatlnghouaa  NT-S5 . $«. 

0-30  ARF,  G.R.  Type  IKV44 . $6 

0-3000  RPM.  Stewart  Warner  63900 . .  .$(2. 

48-52  A  58-63  Frequmcy  Meter  JBT  Model  30F  $13. 
.50-70  Oclaa  Frequency  Meter  Weaton  Mod^-l  814  $17. 
57-63  Cvclea,  l-yeg  Meter.  Frahtn  *PpeMF7.  $14. 


CONTROL  BOXES 

RC-450A.  Radio  ('ontrol  Itux . . . 

BC-602A.  Radio  Control  Box . 

liC*606C.  Interphone  cuotrul  box . 

BC-45IA.  Radio  ('ontrol  Box . . . 

('W-S30IS.  Remote  tuning  control  for  RU  RCVRS. 

RL-9,  Interpltooe  Control  Itox . . 

KM-52.  Remote  Control  Unit . 

CJP-33330.  ITlofs  Contrul  Unit . 

(’3/AKK3  Radio  ('ontrol  B'lX . 

CBY-62017.  JtiDction  Box  f/RU  Rcrra . 

M1-32A.  Station  Control  Box . 

CW-2,3087.  Receiver  Switch  Box  f'RU . 

CW-33097.  Xmtr  Control  Box  1  GF  $:i|uip . 

CW-23098.  Kxr.  Control  Box  f/GF  lijulp . 

J33:AR('4.  Junction  Itox  for  AJU'4  f^ulp . 

('36.  AKC5,  Remote  IKal  Aaay  r/AR4'5 . 

('5i/AHC4.  Channel  Set  Sw.  r/AR('4 . 

C38/AKC5,  Rcrra  Control  Box  f/AK(?5  . 

C30/AH('5.  Channel  ('ontrol  f/AKC5 . 

C48/ARC5,  Switch  Box  f/ARC5 . 


WtstinghouM  Wofthour  Mtttr* 

rrp.  CS.  i40V/«n(.;/I[iti  is  Amp..  3  win, 

Trp,  ('8.  12"V/<0c;/Ipti  IS  Amp..  1  Wlr*.  iMw..n.M 
Type  CA.  l20/60rT/lpO  15  Amp..  3  W'lre.  new  .  $6.56 


W.C.  Slaa  Wava  Gaaarator  KS59l3Ld3  16V  3  l*b.  1735 
KPM.  drlTen  by  W  K.  motor  K85918L01.  115V  66  cy. 
I  l*h.  1/50  HP  173.5  RPM . $17.96 
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ft02S«  83 


.  ***Si^8  rtas«  83 
1.75A  Cad  M3S8  83-1 
.M'88  uoaa  u 


COAXIAL  CONNECTORS 

Rar«»t>Larla  .  .  . 

PIUK . 

AnKiv  PluK  Ad|>l 


Panal  Jaiii 


OA^  .  I.5R2JJ3 

Oa3  VR75  1.47  4JM 
OA4C;  1.33  2J34 
OB2  l.3MiJ37 

OB3  VR98  1.33  3338 

OC3  VR18S  3334 
1.43  3343 
OI>3  VR1S8  .4H  334H 
OY4  3.53  3344 

07A  .74  3358 

VS-I  ...  13.44  33  53 
CIA  4  75  3358 

OlA  .84  3383 

1A3  1.18  3K35 

1A4P 
IA5<iT 
1A8 
IA7<;T 
IAE4 
1B3  H8I8 
IB4P 
IBS  3SS 


34.34 
38.58 

138.88 

13.78 
17.75 

44  58 

358.88  8R5 
38.58  8H8C; 
34.45  8H7 


TUBES 


"TAB"  TESTED 
&  GUARANTEED 


4  75  3358  .  144.58  8RA7 

.84  3383  .  44.45  8BC5 

1.18  3K35  .  31.45  8B(:7 

.74  3K35  8RI>5(;T 

.74  733AB  34.45  8HI>8 

1 .44  3K3H  mtd  34.45  8BI-:8 
.K4  3K34  33.45  8HF8 

.  1.34  8BC;8<; 

48  8BII8 
.84  8H38 
1.84  8BI.7C;T 
.44  8BN8 
1.84  8BN7 
1.54  8B(38G  r 


.84  8Y7G 
1.14  877G 
1.84  8ZY5G 
.74  7.A4  XXL 


84  14¥7 
84  14F8 
.84  14H7 
.84  1437 


.84  3W3GT 
.84  3X3 
.44  3X3A.. 


IB7GT  .44  3A4 
1B31  471A  3.85  3A5 
1B33  3.33  3.A8<;T 

IB33  4.48  3B4  .  2.84 

tB34WaCn|18.75  3B5  .  .48  8C:SGT 

lB34Sylv  17.44  3B7  1341  .84  808 

1B38  .  3.85  .3R33  RK334.45  8C:7 

1B27  34.88  3B34  .  5.48  8C8<; 


84  7An7 
.74  7AF7 
1.44  7A<;7 
1.14  7AH.* 

84  7B4 
.44  7B5 
3.75  7B8 
1.44  7B7 
7B8 

1.14  7C:4  1283A 
.84  7C:5  . 


.44  14R7  , 
,84  I4S7 
1.44  14W7. 
.-4  14X7 
t  44  I5K 
1  14  15R 
.74  FG17 


Prieaa  Subiad  to  Chj 

.  1.84  55  . 

1.84  57  . 

1.34  58  . 

.44  RK54  ... 
1.14  54 
1.44  T88 
1.84  HY84 
1  14  78A7 
1.84  78L7GT 
1  84  7IA  .  . 
1.33  73 


1.54  GI.471A 


8.45  FM1888  . 

.  14.48  C:KI885 
I.14CK1888 
3.84  CK1887 

34.88  CK1848  . 

44.88  R1188  .  .  . 

R1138  1 

15.45  F1148  . 

13.45  HYI231/.  . 
3.84  1812 

1.74  1813  8F8X 


.34  CKt838 
.34  C:K18N4 
.87  CK  1848. 


3.84  CK5783 


1.48  5834  5.4 

.48  CK5875  1.4 

C.R«>  Tubot 
ll.‘ 


84  14R<;8G 
.84  I4T8 
74  14V8 
.74  T38  1833 


.74  WI.574B  13.48  1834 


1B33  533A  3.48  3B35 


IB35 

IB37 

IB38 

1B48 

1B41 

1B43 

1B48 

iB53 

1B58 

1B88 

EMC 

1C5<;T 

1C8 

U:7G  . 
1D5GP 
tn7c;  .. 
I1>8GT 
IE5 

1E7G  . 

IF4 

IF5<; 

IF8 

1P7G 

1G4GT 

1G5<; 

IG8<;T 

IH4G 

IH5C;T 

IH8CiT 

135G 

t38(;T 

11.4  . 

IL8 

1LA4 

1LA8 

ltB4 

ILC5 

ILC8 

1L05 

tl.E3 

11.E8 

1LH4  . 

ILN5 

1N5<;T 

1P5GT 

1P43 

105GT 

1038 

1R4  13^ 

IR5 

154 

155 
1831 


3A4G 


4.58  84:31 


1.48  3H38 

18.88  3H38  8.88  8CI>8Ci 

33.35  308  XXB  1.44  6l>4 
4.45  3C33  84.35  81>8 

44.45  3C:23  13.48  8I>7(; 

18.88  34:31  CIB  3.45  8I)RG 
1.48  3C;34  HK34  5.44  4E,5 

44.45  3<;45  14.85  — 

47.88  3I>8  1344 

84  75  3I>31A 

3.78  31)33 
.84  3E34  , 

.74  31.  F4 
84  304 
.44  305<;T 
.84  3S4 
.84  3V4 
.44  4-135A 
.444-358A 
84  4-1888A 
.74  4  B37 


1.38  7r33 
.84  7C34 
34.45  7E5  1381 
.84  7F.8 

3.44  7F.7  . 

3.85  7F7 
.84  7F8 
.84  7G-’  1333 
.84  7H7 

.  .84  737 . 


.84  33  .  .. 

.84  24  .. 

1  84  34A 
3.14  34G  3C34  1.48  83V 


3.74  74 

1.17  88 
8.45  81 

3.75  FG81A 
.44  83 

.85  83V 

1.18  8.1 


1.84  3SACSGT. 


1.84  84  8Z4 

3.17  85 . 

1.54  87 . 


.54*15  37.88  1533 

1.85  Kl'537  18.88  1*33 

.84  WI.578A  11.48  1534 

.54  78IA  5.84  1535 

1.54  783A  3.34  1535 

3.48  783B  5.48  1544 

1.14  78.1A  5.48  388T 

1.34  784A  .48  3858 

1.84  785A  8831  3.74  3851 

1.84  787\  18.44  R4348 

.44  787B  17.44.5515 


4i  3BPI 
4, 3BP1A 
35  ACPI 
iy  3i)pi 
1  jalEPI 

*  77  3FP7 
ijx  3FP7A 

•73  3<;pi  . 

•  40  3HP7 
I  II  3HP14 
^ii3JP7 

144  58AJP13 

*^T^3JPI4 

,(«4AP18 

35***AP» 
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74  4F5 

:74  4F5 

^  ,5  5F^ T 


1.18  FG48 
.54  188TH 
.84  1*31) 


4.48 

84  4C:3S  HK545.48  *H4GT 
.84  4C33  54.88*”* 

.84  4C35  .  15.48  <'*J 

.84  4E37  357  *4  *8  *JJ 

.74  4J33  148.5*  WSOT 

.84  4J31  45.88  *J* 

84  4J34  — 

.74  4J43  78*  37.88  *J8C. 
1.38  4J47  A**  **JbL”i- 

.74  4J47<:Y.  14R88*K»5'T 
.54  4JS3  *5*.***X5<.T 
.48  4T4  3  5 

I.14  4X-588F  85.8*  *K8, 

.44  5\X4GT  .54*L5G 
I  34  SAZ4  *  A5*1*  . 

.74  5C38/C5B  3.45*1*0 
84  51)21  i4.3**L*O.A^. 

.44  51)33  5L5GAV 

.44  RK55  34.45  *L7 
5J24  »A.48*N4 

.84SR4GSpec  1.44  *%*<• 
,74,5R4WGY  3.48  5N7GT 


.84  XXFM 

5.45  7Y4  _ 

5.48  7Z4 
.54  8IK:*15 


3.43  12AK5W 


.74  183G 
■12,  FGI84 
Ij  FGI85 
iJvnu 

8.78HY1I4B 
4.84HY115  145 
1.34  1171. 

.74  M7GT 


.75  NL714 
.35  7I4AY 
14.45  7I5A 
8.84  7t5B 
3.48  7)5C 
3.48  717A 

32.48  7;8By 

18.48 
1.45 

75  723A  387 
74  73  A 


t  718CY 
:  714A 
»  731A 


1.34  33 
84  FG33 
1.34  331.7GT 


1.44  117Z5GT. 
.54  117Z7GT.. 
.54  F133A 


1.34  735A 
.54  735A 
1.34  735B 


1.84  *P5<;t 


4.33  5V4G 
.84'5W4 
54.88j5X4G 
.  I.345Y3GT 
.  .74'5Y4G  . 

1.14,5Z3 
.74  5Z4 
.  5.48  C5A 
.  .74  5A3 

.44l5A4 
.54  5A5G.. 

.74  5A5  . 

.74  5A7  .  5^1171 

78  5A8GT  1 
.44'*AH4  74*^” 

3.48i5AB5  5N5  1  33 
1.14  5AB7  1853  1  34*^^; 

1.I8  5AC5GT  l•*^iJ7 

54  5AC:5G  l*^5sl7( 


1.54  I3AV5.  .  .54  35 Y 4 

1.34  13.A*%5.f.  1.74  35Z3 
.84  13AX7  . .  .84  35Z4GT 

.84  12AY7 _  8.48  35Z5GT.. 


.74  VT137A 
.54  CV148 
.74  158T 
4.84  VT158  . 
3.45  FG155 
.44  FG173 


12.44  8*3 
.  14.48  8*4 
.  3.48  885 

4.48  8*7 
.  14.58  8*8 

14.44  884 
44.88  81* 


5.45  5553 . 

5.48  5554 
5.45  .5555 
4.55  5558 
34.35  5553 

1.44  5578  . 

48  45  5573.  . 

48.45  5584 

44.45  5585 

3.44  .5587 

3.45  5593  .  . 

4.75  5593 

14.44  5544  _ 

3.45  5735 

3.45  5751 . . 

5.78  5753 

5.48  5812 
34.84  5814 
44.88  X5838 

.45  I  X 5553 
.  3.48  8883R 
.  3.84  8885. 

.  8.45  8888 

3.48  8812  .  . 


SFP14 
SHPl 
'  |5HP4 


‘  5MP1 


4.48  i 

jj;7BPi 
;-72  7BP7  . 
*;7JP4 
*1!?  4GP7. 

1  74 

®  I^BP* 
III  18FP4 
i  i3r)P7 
13nP7A. 


3.55 


I3GP7 


4.34 ; 

I3HP7 

*  12  I3JP4 
i  I3KP4 
III  131.P4 

*  I5KP4 
^  tl  I5LP4A 

15MP4A 
I  II  l*RP4 
••?Z  15TP4 


7W  138V  .15 
Med  Screw  Bate 
14.35  1SWI35V  .  .88 

7.45  35W13SV  .88 

14.48  Neon  Bulb* 
3.28NE15  441.  .48 

4.85  NE38 . 18 

5.85  NE31  .  .  .45 

1.84  NE33  .35 

14.48  NE45  3W  .37 

4.78NE51  NE38  .18 

14148  Bull's  Eye  Lite 
1358  Dislco  Type 
I*  45  Otiromed  Less 
4!54  Bulb.59:2  '.48 
3.55 

JJjTelSIldeLsmps 
4!75  5  13  34  48  5SV 

lSsi  •”* 

^  XtsI  Diodes 
4*75  Msoy  Lste 

24.48  Dstes — Latest 
^  ’liJAN  Specs 

5!85;1N31  .84 

.  4.45!iN31A 
5.75  IN3tB 
.  18.34  1N31C 

14.84  1N33 
18.45;  1N33 
18  34  1N33A 
34  58  1N23B 

15.84  1N35 
44.58  1N35 
15.84  IN27 
15.84, 1N34 
37.88;  1N33 
47.88' 1N34 
2I.35'1N34A 
47.34  1N35 
35.48, 1N38 

43.48  1N34 
35.44jlN48. 


13.45 


1.55 

3.48 

35.78 

1.35 

1.44 
3.48 
4.98 

7.45 

5.45 
1.55 
3.58 

18.88 


43.58  811 
1.38  813 
13.88  813 
22.48  814 

815 . 

74REL35  5J4  .48'  CX38tA  .f8  815/884Jr 


.54  182B 
.74  FG148 
.54  T288. 
.54  38iA 


.54^ 


Uie  Your  Priority  for  SPEEDY  DELIVERY 


iMtend  Your  DO 
ond  Contract  Number 


34.48!  1N45 
43.48  1N45 
43.45  1N48 
35.44JN51 


84.48  1N57 
11.48'1N58 

45.8*  1N58 
1N51 


1.53 

5.55 

4.48 

1.34 

.84 

.78 


1.34 
5.75 
1.54 
1.84 

3.34 


5S8GT 

5SA7GT 

5SB7Y 


1.34  13BA7.. 
.48  13BI>5 
.84  I3BE5 
44  12BF5 
.84  13BH7 
1.14  13<:8 


.84  13J7GT 
1.34  13K7GT. 
.44  I3K8 
.84  I307<;T 


3A7 

3A<:-I5 


3B32 

3<:31  1543 
2C33  7143 
3C35 
3C35A 


.5415AC7 
.54i5AI>5<; 
4.48  *AI)7G 
4.eHi5AE5 
84  5AF5(i 
3.88|5AGS 
,57  *AG7 
33  5AH5G 
14  5AH5 

_  47  *AJ5 

3C34  Rk34  .  54  5AK5 
3C34  33.48  5AK5W 

3<:4*  4.48  5AK5 

3C48JAN  14.48  5AI.5 
3C43  35.75  5AI  7<;T 

3C43  454A  4.44  5AN5 
3<.44  1.38  *A05 

3C5I  5  45  5.505 

3C53  5  48  5A07GT 

31)31  1.44  5AR5 

3E5  1.14  5AR5 

3E33 

3E34  *»A*AS5 

3E35  HY55  5.15  *AS7G 
3E38 

3J3I  »**^5\r;. 

2J31A  *  35  fcXvSGT 

3J33  7.48  5AV5 

34.75  5AW5 
74.45  5AX5GT. 
54  45  5B4G 


,  52  *S07CT 
*  f25SR7 
,  2Z5SS7  1.84  I3SH7 

1  11  5ST7  1.33  13SJ7( 

1  22  5Sr7GTY  3  37  13SK7 

IW^SZT  ......... 


1  .34 


5T7G 


}  Oh  *T8 
t  :2  5l'4GT 
*  22  515  5<;5 

I 


,  ;2ev8 
*  *J5\3  4GT 
•i;  5W5t;T 
^  ,2  535  7G 

,  ?I  *X* 


85  13SL7GT 
84  I3SN7GT 


.84  t3SR 


44  13X3 
1.84  13Z3 
.54  14A4 
3.35  I4A7  I3B7 
54  14AF7 
1  44  XXI) 

.54  14H5 
84  I4B8 
1  33  14C:5 

.44  I4C7 . 

.44  14E*  .... 


.74  3*  . 

1.75  37 
.84  38 
.85  RK34 


.74T48  . 

.84  TZ48  .  . 
.54  48 

.44  HY48Z  . 

.84  41  . 

.44  43  . 

.74  43 
.48  45 

.84  45S  VT53 
1.34  45Z3  . 

.74  45Z5GT  . 
.54  45 
.84  47 
l.l*  48 
.74  RK48A 
.84RK44 
.74  44 
.84  5* 
.74F.F5* 

.48  58A5 
.48  58H5 
.84  58C5 
1.84  58C* 

.44  581  5GT 
.58X5 

1.14  58Y5<;T 


3.84  311  VT4C  1.84  834B 


144  li  JJ 


4.34  WE315A 
3.48  217C 
1.84  227 K 
3.75  331 
.74  243C 
.54  244A 
.85  347A 
.54  358R 
.34  358TH 
.54  258T1. 


8.75  833A 
4.48  834 
1.38  835 
8.44  837 
4.15  838 
4  45  843 


.44  374B  5R4  3.54  854 

r.34  375A  4.84  855 

I  85  T.t88  35.48  855 A 

r.58  384TH  13.75  854 

.83  .t84Tl.  13.25  K73A 

.I4  387A  RK754  85  GE873A 


.48  3185 
1.14  3I1A 
.74  3I3C 
.54  315A 
1.44  333A 
.54  337A 


.44  355A 
.54  371H 
8.74  388 A 
1.85  3ft8A.. 


5.75  874 

7.48  878 

3.48  884  5  05< 

1 .44  885 
34.35  893A 

4.45  433 
5  4*  433 

4.75  437  CE35 
34  48  434 
14.15  438 


.45  Sub. 

11.34  Miniatures 

IMI 

J  JI  JEJ* 

*‘*3E4J 

’•JJCXMIX 

<*I*CK5»1AX  I.3*}*X*72 

*  ;*CKS«JAX  1.7»  l»55J« 

♦JSCKMJAX  1.7»JI72»J 
■■**<;KS«5AX  I.7»2*A**I 

’’I<:KS«*AX.  I.7A»SM»3 
.  JICKS«»AX  1.24  PM3 
♦»*<:KSI2AX  I.7»PM4 

J;  «;«:K522AX  1.74  4AI 

‘M!‘'K525AX  1.74  PMS 

*  IJCKSiAAX.  1.48  PM4 
33.M<;K528AX  1.74  PM7  . 

■•';<;K524AX  1.48  PMS 
1.34  <:K83II)X  .48  4-3 

'■Mc:KS32I>X  .48  It-TI 
3*  48  (:K833AX 
2.38  (;kS34AX 

4.48<:K534AX  . 

I.•34  C:KS37AX  4.48  23114 

t45<:Ki38l>X  - 

'  I*4<:K5341)X 

I  45  CK.MinX 
258  84  C:KS42I>X 
45  (:K543I>X 

I.88(:k544I>X  _ 

I  44<:k54*I>X  1.48  K88B 
I.33C:K547UX  1.48  188-77 
.4*c:K5:84 

*  48  (:K57IAX 

.24  .Sl)828 _ 

88 ‘80448. 


ICapadtori  [IN42 

—  E4!iN43 

3.44  ■N44 

1.48  1N47  1 

7.88  1N44  I. 

4.48  K34  .  .  1. 

4.48<:K78S . 

4.48r:K784 . 

_  12.48  <:K787  . .  1 

1.34  Tunsar  Bulb* 

1.24  14X847  3.44  J*Eco  |SA 


Mmf-kT 

25-7.5 .  . 
58-7.5. 
58-15 
12-28  . 
2.45  “  JJ 
1.44 


1.4a 
Write 
.  3.54 


;:K533AX  1.34  I8-4R 

"  .84  13-4 

.K4  38-4 
1.4H  33IH 
.84  1,43B 
.48  K44A 
1.48  kL45 
.48  I.55B 
.48  M55B 
.48  I.53A 


,:IWEco12A  1.18 
,22  01*7814  Vol 
2*5  Limiter  3.45 
3!s8'D15S341  Ther* 
2.45  mal  Comp  3.45 
DI78344  HE 

■  To  Meas  .48 

■  l*  1C  BulbTIme 
Delay. 


48 


Varistors 


5.48  W1.I31A. 


•M  87*. 


[5AI5GT  1.44 


3331 

3J31A 

33.13 


THAT'S  iV  Jb 

0  BUY  ■  * 

ff  THAT’S  ] 

BUY  0  1 

•2tcW38354  t’SN 
IS  ,  3.45 

’22wEco48A  1.58 
•22WEcr41A  1.58 
*22  Xtal  Freq  Stdt 
12i88CKc  3.44 
•*’4788Kc.  .48 

11  588<Kc  3.48 

Htr  Oven  Xtals 
22  5810  5835  5855 
JJ  Kc.Ea.  14.48 
'35  Tubes  Gtd  Esc 
.44  Open  Fil  A 
•J*  B'ka«*  VI* 
j-’l  R'Eip.  Only. 
3i48  We  shlpG.  GT 
3.48  or  M 
.34  no  choice. 


Phona:  tMQrth  3-7830. 
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Otlober,  J95I  — ELECTRONICS 


,  development 
and  production 


BASI,  RARE  AND  PRECIOUS 
METALS  AND  ALLOYS 

SMALL  UNITS 
SMALL  SIZES 
CLOSE  TOLERANCES 

Nickel  alloy,  filament  wire  and 
ribbon:  flat,  grooved,  crowned. 

Grid  wire  electroplated. 

Alloys  for  special  requirements, 
bare  or  enamelled. 


further  dataiU  upon  requost. 


INDEX  TO  ADVERTISERS 


METALS  CORPORATION 

228  Eatt  4Sth  Stroet,  New  York  17,  N.  Y. 
MUrroy  Hill  7-1594 


ELECTRONICS  — October,  1951 


PROTECTfO  AND  UNPROTECTED 

SLIDE^ONTACT  RHEOSTATS 
and  resistors  220  TO  1000  watt 


REX  RHEOSTAT  CO. 

SAIDWIN  L  I  .  N.  Y 


Acp  Knrtnpprinc  Si  Miu'blop  Co.,  Inc....  320 

Arhctttin  ('olluld»  Corp .  3^ 

.\cmp  Klectronlcw.  Inc .  3«6 

Adams  A  Westlake  Company.  The . 229 

Aeronautical  Cttmmuiilcatlona 

Kqulpment.  Inc .  <35 

.\emvox  Corp  .  34 

.lIrcraft-Marine  Products.  Inc .  133 

/Aircraft  Radio  Cor|M>ratlon .  132 

.Alrdeslffn.  Inc .  2®^ 

AIrpas  Products  Company .  296 

Alflen  Prodncls  Co . 62,  63 

.Allegheny  Cudlum  Hteel  Corp .  6* 

Allen  Co..  Inc..  L.  B  .  336 

.\llen  Manufacturing  ComiMiny .  132 

,\llled  Control  Company.  Inc .  174 

.Allied  Rmllo  Corp .  290 

.\ltec  lAnslnc  Corporation . 264 

.American  Gas  Accumulator  Company..  242 

American  Iraca  Corp .  IN9 

American  Phenolic  t'orporatloa .  136 

.American  Hmeltlna  ft  Reflnlnc  Co. 

Federate*!  Metals  IMvIsktn . 263 

American  Television  ft  Radio  Co .  305 

.American  Time  Products.  Inc .  161 

.Amperex  Electronic  Corp . Third  Cover 

.Am|»erite  Company.  Inr .  222 

.Ampex  Electric  f'orporatloB .  306 

.Amplifier  Corporatktn  of  .America .  323 

.Andrew  Corporathtn  .  302 

.Antara  Pemlucts  IMvIslon  of 

General  Dyestuff  Corp . S2A.  32H 

Antenna  Research  LalxHutory  Inc .  330 

.Antl-Corr<^ive  Metal  Prmlucts  Co..  Inc..  266 

.Arkwright  Flnlshlnff  t'ornimny .  166 

Arnold  Knirlneerinr  f’ltmpany .  241 

.Art  W'tre  ft  StampInc  Co. . 317 

.Astron  f’on>oratlon .  .  .  .  807 

Atlantic  India  Rubber  W’orks,  Inc . 210 

.Auburn  Button  Works.  Inc . 267 

.Audio  Enfftneerlnr  Society . 323 

.Antomatte  ElfK'trlc  Sales  CoriMvratloa. .  225 


Batlantlne  liatuomtoiies,  Inc .  1 

Barker  ft  W’llllamson.  Inc .  !! 

Hurr>  Corporation  . 

Bead  Chain  Manufacturinft  Co .  ‘ 

Bell  Teleph<»ne  l.aboratories . ! 

Bentllx  Aviatkvn  Corporation 

EclIiise-IMntieer  DIvlNlun .  i 

Bentley.  Harris  Mfft.  Co .  1 

Berkeley  Scienttfle  CviriMkratbm . 

Beta  Etectric  Corporation . 

Bird  Electronic  <'ori>  . 

Hirminabam  Sound  ReprodocorB,  I.td  .  . 

BImiHich  Radio  Co.,  Inc.. . 

Hlrtcher  Corporation . 

Bishop  Mannfacturinc  Corporation . 

Hllle>  Electric  C«»mpany . 

Boeinir  .Airplane  Ctunpany . 

Roffue  Electric  Mfj.  Co . 

Ho«mton  Radio  Corimrutlon . 

B«»rK  Corrv..  George  AV . 330, 

Bowser.  Ine  . 

Brand  ft  Co..  Inc..  William . 

Rridftepert  Brass  Co . 

Brown  Electro- Measurement  Corp . 


<  4inllnentul-IHam«»n4l  nbre  t'ompany . . . .  163 

Cornell-Dubiller  Electric  Corp . .  66 

Cornlnft  Glass  W’orks .  32 

Comlsh  Wire  Co..  Inc .  192 

CihTTy-Jarocstown  Mfff.  Corp .  254 

Coto-Coll  Co..  Inc .  176 

Craft  Mannfacturinc  Co .  194 

Cramer  Co..  Inc.,  K.  W . 212 

Crosa  Co..  II .  336 

Crowley  ft  Co..  Inc..  Henry  L .  171 

Curtis  Development  ft  Mfc.  Co .  296 


Dalis.  Inc..  H.  L .  322 

Dano  Electric  Company .  311 

Daven  Co..  The .  173 

DeJar  .Amsco  Cori>oratlon .  312 

Deleo  Radio  DIv.,  General  Motors  Corp.  .  211 

Dial  Llaht  Company  of  America .  292 

Distillation  Products  Indnstries . 162 

Doelcam  Corp .  246 

Dow  Comlnc  Corporation .  44 

Driver-Harris  Company .  6 

Dumont  EI<N*trlc  Corp .  382 

DuMont  IjBboralories.  Inc..  .Allen  B. 

.A9.  165.  261 

do  Font  de  Nemivurs  and  Co.,  (Inc.) 

E.  L.  KlectrEM'hemIcals  Dept .  297 

Durant  Manufacturing  Co . 234 

DX  Radio  Products  Co .  246 


Rnvwninir  laboratories.  Inc.... 
Knish  Development  Company... 

Rurnell  and  t'ompany . 

Itursteln-Apolebee  Co . 

Riissmann  Mf*.  Co . 


Cambridfe  Thermionic  Corp .  16 

Cannon  Electric  Co .  272 

Centralab.  Dtv.  Globe-Cnion.  Ine... 9,  10.  11 

Chase  Brass  ft  Copper  8ub.  of 

Kennecott  Copifer  Corp . 268 

Chlcafto  ron*lenser  Corp .  210 

ChU'SKo  Telephone  Supply 

Corporation  . 66,  57 

Chicaao  Transformer  DIv.  of 

Essex  W’Ire  Corn .  874 

Cinch  Manufacturinc  Corp .  133 

Clare  and  Co.,  C.  P . 30,  81 

Cleveland  Container  Company .  165 

Cllppar*!  Instrument  f.uboratory,  Inc...  2.56 

Cohn  Cnrp«»ratlnn.  Sigmund . 242 

Collins  Radio  Company .  23 

Condenser  Pro«1ucts  Company .  7 

Consolidated  Enrlneerlnf  Corp .  262 


FAstem  Air  De«  Ices,  Inc . 

Kastman  Kodak  Company 

Industrial  Ph<»toftraphlc  DIv . 

Edin  C'ompany.  Inr  . 

Klcor,  Inc. . 

Elsler  Enftlneerlnft  Company.  Inc. ..331.  : 

Eltel-Met'uilough.  Inc . 

Electra  Mf«.  Co . 

Electnui  Mf^.  Co.. . 

Electric  Indicator  Co . 

Electrical  Industries.  Inr . 

Electrical  Reactance  ('orp . 

Kl-Tronics.  Inc.  . SSS. 

Ele*’troniaKnctlcs  Research  Corp . 

Electro  Products  l.at>oratories . 

Electro  Tee  Conxiratlon . 

Klectro-A’olce,  Inc . 

Electronic  .Associates.  Inc . 

Electronic  Tube  Corp . 

Electrons,  Inc . 

Emelohl  Co.,  Inc . 

Erie  Resistor  Corp . 


Fairchild  Camera  ft  Inrirument  Corp..  16 
Federal  Telephone  ft  Radio  Corporation.  170 

Ferroxenbe  Corp.  of  America .  16B 

live  Star  Co . 3.36 

Transformer  Co.,  Inc .  215 

l‘'urst  Electronics .  246 

Fiisite  f'<»rporatlon .  72 


tiair  Company.  Inc..  Robert . 1 

Gamewell  Cfympany . 

Cieneral  Contr**!  Co .  i 

tiencral  ElecCric  Company 

Apimratus  Dept . 247.  ' 

Chemical  I>ept . 

Ele*‘tronlcs  Dept . 

Telechron  Dept . ! 

General  Industries  Co . 

Cieneral  Ra«llo  Company . 24, 

tilimian  Brothers . 

Ciramer  Transformer  Corporation . 

Ciraphlte  Metallltinir  Cfirp . 

Ciray  Research  ft  Development  Co.,  Inc.. 

Cirayhill .  . 

Cireen  Instntment  C'n . 

Ciries  Reproducer  C'orp . 

Ciuardlan  Electrle  Mfv.  Co . 

CfOthman  Co.,  Inc.,  ^  1 . 


Hardwick.  HIndle,  Ino .  201 

Hathaway  Instrument  Co . S.A2 

llaydon  CcHnpany.  A.  W .  216 


^FOR  PROpua  INFORMATION 

^  Refer  to  the  l'95l-52  Issue  of 

ELECTRONICS  BUYERS’  GUIDE; 


To  (Cl  iKc  bett  in  your  product!  write 
DUMONT  imo  your  ipecificatiom. 


llajrdoB  Mtuiuftu'turtnc  Co.,  loc..., 

llcBtb  ComiNUiy .  . 

UetUind  Keoeorcb  Oirpif tiM. . . . 

MelloCoU  Corp . 

Hellpot  Corporation . 

Hrnnetir  Hral  Troducto  Company. 

Mmlett-Farkard  Company . 

lletacun  Electric  Company . 

HU-kok  Electrical  Inotnimcnt  Co. 
Uoufbton  l^bonitorieo,  Inc . . 


Illlu4»li»  CondcnjMrr  Co .  390 

Improved  Seamlent  Wire  Company.  Tbo.  214 

Indiana  Steel  Products  Company .  26 

Industrial  Condenser  Corp . St6 

Industrial  Timer  Corporation .  22 

Instrument  Resistors  ComMny . SOO 

International  Resistance  Co . 4.  6 

Irvlncton  Varnish  A  Insulator  Co.. .21.  tOO 


DUMONT 

NOISE 

SUPPRESSORS 

FOR  RADIO  AND  TV 
INTERFERENCE 


JFIl  Manufacturing  Co.,  Inc . 

JellUr  Manufacturing  Corporation.  C.  O. 

Jensen  .Manufacturinv  Co . 

Johnson  Co..  E.  F . 

Jones  Ulv..  Howard  B.  Cinch  Mff.  Corp. 


Kahle  Encliieerln^  Co.  . . 

Karp  Metal  Products  Co..  Inc.... 

Kartron  . 

Kellei  Corporation  . 

Kenyon  Transformer  Company.  1 

Kester  Solder  Company . 

Kinney  Manufarturlnff  Company 

Kollsinan  Instrument  Corp . 

Kntybts  Company.  James . 


Here  in  America  space,  time  and  sound  bow  to  man¬ 
made  magic  of  Electric  Power  and  Electric  deeices 
which  are  providing  entertainment  along  with  hu¬ 
man  convenience  and  comfort.  Across  the  broad 
scene  of  Americon  Industry  the  high  fidelity  per- 
formonce  of  such  devices  is  realised  by  continually 
improved  controls  developing  higher  standards  and 
economies.  Manufacturers  and  their  products  both 
benefit  when  they  thus  bring  increased  enioyment 
ond  listening  pleasure  into  the  home. 


REFRIGERATOR 


I.4»mbda  EIrrtnintrs  Corn . 

I^mpkln  Laboratories.  Ine . 

lapp  Insulator  Co..  Inc . 

Learh  Relay  Company . 

l.eeds  A  Northrup  Co . 

l.eland  Inc..  O.  H . 

l..enkurt  Electric  Co . . . 

I.cnz  Electric  Manofaeturing  Co..., 
Lin<ie  Air  Products  Co..  A.  Olvii 
of  Cnlnn  Carbide  A  Carhon  Corp. 
Link  A«tatloiw  Inc . 


Dumont  engineering  skill  has  fashioned  such  a 
device  in  a  standard  noise  suppressor  for  minimising 
radio  and  television  noise  interference  introduced  via 
power  supply  circuits  emanating  from  commonly 
used  fluorescent  lights,  oil  burners,  sewing  machines, 
adding  machines,  electric  drills,  shaving  units,  mo¬ 
tors.  etc. 


MOTOR 


Machletl  l.alMtratoriea.  Inc .  266 

Mack  Moldlns  t  ompany.  Inc .  224 

.Macnecord.  Inc . *52.  261 

.Malbiry  and  Company,  Inc.,  P.  R....t(0.  IS5 

Mannlns,  Maiwcll  A  Moore,  Inc .  167 

ManMon  laboratories .  827 

Marconi  InMtnimentii.  Ltd . 266 

.Marlon  EVctrb'al  Instrument  Co .  2 

Markem  Machine  Company . 240 

MKtraw-Hill  Rook  Co..  Inc . SIS.  SS6 

McIntosh  Knyineerinr  laborntertse,  Inc.  266 

Measurements  Corp4»ratlon . SOO 

Metal  Textile  CoriHtratlon .  268 

Metals  A  C'ontrol  Corp.,  General  Plate 

Division  . *78 

Ml»  a  Cordensers  Corp .  886 

Mica  Insulator  Company .  167 

MIco  Instrument  Co .  8*1 

MlUcn  Mfs.  Co..  Inc.,  Jamca . 8*6 

Milo  Radi«»  A  Electronics  Corp........  17* 

MInncapoils-lloncywclI  Regulator 

Co..  Industii'il  DIv .  *16,  SS6 

Minnesota  Mining  A  Mfg.  Co . 68.  *88 

MItchell-Rand  Insulation  Co.,  Inc . *87 

Mosinee  Paper  Mills  Company . *78 

Miilrhead  A  Co..  Ltd .  8 

Mycalex  Con».  of  \merlca .  74 


ThU  proven  device  is  being  given  wider  publicity 
in  the  Interest  of  benefiting  public  user  and  product 
manufacturer.  It  bos  come  to  be  relied  upon  as  an 
invaluable  aid  by  opplicotion  engineers  everywhere. 


OIL  BURNER 


TO  SAIUST 
AND  UM6 


APPROVED 


FLUORESCENT  LAMP 


National  Company.  Inc . 

National  Moldltc  Co . 

N'co^HII  Corp . 

New  Hampshire  Rail  Bearings,  Inc. 

New  Hermes.  Inc . . 

New  York  Transformer  Co.,  Inc... 

North  Amsrtran  Ablation.  Inc . 

North  Electric  Mfg.  Co . 

Northern  Radio  Co..  Inc . 

N'Pfhelfcr  Winding  lj»horat«^es. . , 
Numbcrall  Stamp  A  Tool  Co . . 


Olympic  Metals  Products  Co. 
Onan  A  8ona.  Inc.,  D.  W... 
O'Nelll-lrwIa  Mfg.  Co. . 


October,  }95r  —  ELECTRONICS 


0 


I  llv 


?  f 


Mfr  €• . f#t 

Ont^  Maauf»rl  urine  John .  181 

0%»rnM><’ornlne  KlhrnrliMi  C'orp  . 


Fuiiorumlr  KmUIo  Prinlurts.  Inv  ... 

Pnnunount  Fu|M»r  Tuho  C'orp . 

Piittun-MiM*i«u>rr  To . i 

Prorlroo  KIrcirIrul  PrtMlorta, 

I>U.  of  Altec  l^uiitioe  C'orp . 

PermuAuK  Corptimllon . 

Phnlo  Plnstic*H  t'lirpomtton . 

Pis  Mnnutuctorliie  C'o..  Inc . 

Plnokon  UIvliJoii.  I.Ibbcy-Owcns- 

Ford  Glnno  C'o . . . 

Polnmd  FlecCronlco  C'orponUlon . 

Polytechnic  KeM*t«r<  h  ft  development  t  o.. 

Inc .  . 18. 

Potter  ft  Brnmtleld . 

Potter  InMtrumeni  Co..  Inc . 

Pr^biion  AppnratUH  C'o.,  Inc . 

Precision  Metal  PnNluctn  Co.  of  Malden 

Precision  Paper  TuIm*  Co . 

Presto  Rec«>rdtnK  Corimrutioii . 

Proereasive  ManufMctiirln*  C  ompan>  . 
P>ramld  F.leciric  (o  . 16. 


Clunker  CiC)  Gear  W«»rkM 


Kndiu  C'orp.  of  Amerh'a  .  .  It.  IS.  tSl.  857 
Back  C  oyer 

Radio  Materials  Corporation .  217 

Radio  Kei'eplur  Company.  Inc .  20 

Radio  Wire  Television.  Inc .  S05 

Rahm  Instruments.  Inc. .  288 

Rallnay  Express  Aftenc).  .Air 

Express  UUlsion . 267 

Raason  Klectrical  Instrument  Co .  SIO 

Raytheon  Manufacturing  Co . 145.  S06 

R-H-M  UUlsIon,  Essex  Mire  Corp .  14S 

Ree\es-lfoirmuii  Corporation .  220 

Religious  Cieneratlons  Foundation.  The.  389 

Remler  Compan>,  Ltd  . 326 

Republic  Foil  ft  Metal  Mills.  Inc .  87 

Resistance  Products  Co  .  288 

Res  Corporation  . . . 292 

Rex  Rheostat  Co . 881 

Richardson  C(»m|>any.  .  . . 158.  159 

Robinson  Aviation  Inc  .  108 

Kun/el  Cord  ft  Wire  Co  . 800 


^am4-o  PnMlu«'ts  Compan> . 

Sangamti  Elts'trlc  Compan> . 

Harkes  Tarxlan.  Inc . 

bclentiflc  Ele«‘trlc  l>lv.  of  **S** 

CorrugiUe«l  Cluenchnl  Ciap  C'o . 

HclentUic  Electrunit*  l.aborHi«»rien.  Inc... 

Secon  .Metals  Corporation  . 

Servo  Corpomtl«»n  of  .\nierl«*a . 

Sessions  Clock  Compan>.  Timer  l>lv... 

Set  Screw  ft  Mf*.  Co . 

Shallcross  Manuiacturing  Co . 

Sigma  Instruments.  Inc . 

Signal  Ra^neerlng  ft  .Mfg.  Co . 

Simpson  Klei'tric  Company . 

Smuckler  ft  Co..  Inc..  A.  F . 

Sola  Electric  Company . 

Sorensen  and  Company.  Inc . 

Southwestern  Industrial  Electronics  Co.. 

Specialty  Hattery  C'ompany . 

Speer  Resisler  Corp . 

Sperry  Gyroseope  Co . 

Splncraft.  Inc . 

Sponge  Robber  Pro<lucts  Company . 

Spragoe  Electric  C'ompany . ] 

Starkpole  Carbon  Co . 

Stahl.  Inc..  Michael . 

Standard  Electric  Time  Co . . . 

Standard  Pleto  C'ompaii>  . 

Standard  Pressed  Steel  Co . 

Standard  Transformer  C'orp . 

Slat  ham  laihoraGirles . 

stayer  Company.  ln«‘or|K>raled . 

Steyens  Arnold.  Inr  . 

Stevens  Mfg.  Co..  Inc.,  Cieo . 

Steward  Manufacturing  Co..  II.  M . 

Stoddart  Aircraft  Radio  Co . 

Stokes  Machine  Co..  F.  J . 

Stmthers-llonn,  Ine . 

stupakoir  Ceramic  ft  Mfg.  Company.... 

Superior  Rleetrie  Co . . 

Superior  Tube  Company . 

S)|yaaia  Rleetrie  Pnalucts.  Ine..  77.  151, 


Tnylor  Fibre  r«i  .  158 

Tnylw  Tubes.  Inc. .  184 

Tektronix.  Inr .  tS8 

Tel'Instrument  Co..  Ine  . 292 

Teletronles  laibomtory.  Inc . 888 

Telex.  Electro- Acoustic  lllvislon . 222 

Tmaslcoll  Corporation . 881 


First  with  TEFLON 

O  AND  O  MINIATURES 


CHEMELEC 


High  Performante 

TUBE  SOCKETS 

Ideal  wherever  high  or  low  ambient  temperatures  or  fre¬ 
quency  stability  are  problems. 

•  Surface  resistivity  3.5  x  10‘^  ohms. 

•  Loss  factor  less  than  0.0005. 

•  Dielectric  constant  2.0  (60  cycles  to  30,000  megacycles). 

•  Serviceable  at  —  150°F  to  +575®F  with  negligible  change  in 
critical  electrical  characteristics. 

•  Won’t  carbonize  under  arcing. 

•  0.0%  water  absorption  (ASTM  Test). 

•  Unaffected  by  extreme  humidity,  corrosive  atmosphere  or  fungus. 
Non-flammable. 

•  Chemically  inert— unaffected  by  oils,  organic  or  inorganic  acid, 
alkali  or  solvent. 

•  Allocation  limits  supply  to  projects  with  National  Production 
Authority  sanction. 

•  Write  for  catalog  No.  SO-428-9. 


UNITED 

STATES 

GASKET 

COMPANY 


TEFLON 


PRODUCTS  DIVISION 


600  N.  10TH  STREH,  CAMDEN,  N.J. 
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APPLICATION 

ENGINEERED 

"PRECISION" 


Circuit  Tester 

20,000  Ohms  per  Volt 


Precision  Apparatus  Co.,  Inc. 

t2  27  HORACE  HARDtNG  IIVD 
^  ELMHURST  10.  H  T. 


Capchart-F»rnsworth  Corp .  33V 

rha««  FIci.tronics  Supply  Co .  368 

Columbia  Fl«:tronic«,  Ltd . 367,  378 

Conimunication»  l>cviccs  Co .  375 

Communications  F.quipmcnt  Co... 357,  358,  359 

Compav-*  ('ommunications  Co .  366 

C.mvair  .  339 

Cornell  .\er«nautical  l.aboratory,  Inc . 344 

Cottunc  A  Co..  A .  374 

Oavir^  l-aboratnries,  Iik.,  The . 338 

Drillick  Klcttronic  Sales  ('o .  378 

Klectro  Impulse  Laboratory .  367 

Klectro  Sales  Co..  Inc . 377,  379 

Kleclr  inic  KnKi»>ecrinK  Co.,  of  ('alif .  338 

Klectronicraft.  Inc .  354 

Kmerson  Klectric  MfR.  Co .  343 

Kninions  Uadto  Supply  Co .  368 

Kmpirr  Klectronics  Co .  378 

K  1*  C  () . 372 

F.  M.  KU-ctrorics  Co .  376 

Forest  Sales  Co .  376 

Freeland  Frcalucts  Co .  378 

French  \‘an  Hreenis  Inc .  366 

<«eneral  Klectric  Co .  341 

(ieneral  \L»tors  Corp.,  AC  Spark  Plug  Div.  340 

(ieneral  Precision  Laboratory,  Inc .  342 

i:to»>e  Trading  Co . 377,  378 

(ioodyear  .\irciaft  ('orp .  338 

(ireenberg,  David .  363 

lireene.  Leonard .  372 

Hall  Klectric,  Ltd .  369 

Harmar  Co.,  Tbe .  360 

Hatry  &  Young .  371 

llorlick  Co..  William  1 .  356 

Hughes  Research  &  Development  Labora¬ 
tories  .  342 

Instrument  .\ssociates .  349 

J.  S.  !L  Sales  Co .  372 

Lectronic  Research  I.Aboratories . .  355 

I>egri  S.  Company,  Inc .  362 

Leru  l^alHiratories  Inc .  375 

Lilierty  Klectronics,  Inc .  350 

LuMenthal  Co.,  T.  R .  369 

Marino  Radii>  Co .  345 

Maritime  International  Co .  372 

Maritime  Switchboard .  3o4 

Maxson  Corp.,  The  W.  L .  340 

McNeal  Klectric  &  Kquipment  Co .  370 

Metropolitan  Overseas  Supply  Corp .  376 

Mogul!  Co.,  Inc.,  Alexander .  348 

Monmouth  Radio  Lat>oratories .  377 

X(»rman  Radio  Distributors,  Inc .  378 

Northrop  Aircraft,  Inc .  342 

Overhrook  Company .  378 

Phillips  Petroleum  Co .  342 

Photocon  Sales .  37C 

Powell.  Harold  H .  364 

Precision  Klectrical  Instrument  Co .  37t 

Radio  Development  &  Sales  Co .  36^ 

Radio  &  Kleclronic  Surplus .  37i 

Radio  Ham  Shack,  Inc . 346,  34> 

Radio  Surplus  Corp .  361 

Reliance  Merchandizing  Co .  35^ 

R.»,e  Co..  The .  371 

Sandia  C'orp .  34! 

Servo-Tfk  Products  Co.,  Inc .  35! 

.Soundtronic.s  Labs .  37, 

Stevens  Aircraft  Corp .  36( 

TAH  . 373,  38i 

Tallen  Co.,  Inc .  33! 

Techn.cal  Radio  Parts  Co .  37( 

Telcraarine  Communications  Co .  37 

Universal  (ieneral  Corp .  36 

Universal  Marine  &  Mfg.  Corp . 37 

University  of  Chicago .  34 

University  of  Minnesota . 34 

V  &  H  Radio  &  Klectronic  Supply  Co . 37 

V  itro  Corp.,  of  .\merica,  The . 34 

Wells  .'^ales,  Inc .  35 

We-tinghouse  Klectric  Corp .  34 

Weston  I.aboratories . 368,  37 

^  West  Region  Klectronics . 33 

I  Workshop  Assoc .  3'! 


Triplett  Kleetrlr*!  Iirntnunent  Co. 

Tung-Sol  Kleelrir  Inc . 

Turner  CornfMiny . 


I  elnite  Cii .  SAD 

I  lane!  Company.  George .  186 

Union  E'arhide  A  Carbon  Corp.. 

Linde  .Air  Pemlarte  IMv .  800 

I'nion  Klertrtr  Produrtn  Co .  tIO 

l'nlte<l  Staten  Gasket  Company .  88S 

Unlte<l  TranMformer  CVy . Second  Cover 

Unhemal  Winding  Company .  04 


Veeiler’Koot,  Inr. . 

Vb’toreen  Inntrument  Company 

Vitro  Corp.  of  America . 

Vulcan  Klectric  Company . 


Walden  Kohlnoor,  Inc .  A1 

Ward  I.eonard  Electric  Company .  204 

Ward  Produi'tn  Corp .  ShO 

Warren  Wire  Company .  319 

Waterman  Prodnetn  Co.,  Inc .  803 

Weller  Electric  Corp .  8SA 

W  entem  fiold  A  Platlnnm  Workn .  315 

Wentlnghoiine  Klectric  Corp.  08,  09,  182,  239 
Wenlon  Klectrical  Inntrument  Corp..,.  00 

Wheeler  Innulated  Wire  Co.,  Inc .  170 

White  Dental  Mfg.  Company.  8.  8.  182.  327 

Whitehead  Stamping  Company .  327 

Wilcox  Klectric  ComiMiny .  15 

Wllllamn  A  Co..  C.  K .  190 

Wilton  Tool  Mfg.  Co .  334 

W'Inchenter  Klectronicn  Incori>onited  .  SIS 
Workshop  Annoclaten,  Inc . . 271 


/.(»phitr  MIIIm,  Inc 


I'RC^FKSSKTXAL  SERVICES 


Compact,  laboratory  style,  high  sensitivity  test  set. 
*‘Appiication  Engineered"  for  production,  test,  lab¬ 
oratory,  school  and  service-maintenance  phases  of 
modern  raOio^lectrtnics-ctmiiivnicatiofls. 

20,000  Ohms  per  Veit  O.C. 

1000  Ohms  per  Veit  A.C. 

VOLTAGE  RANGES:  0-3-12-60-300  1200  8000 
A  C.  &  O  C 

CURRENT  RANGES:  0-120  microamps 

0-1  2-12-120-1200  MA  - 
0-12  Amps  D  C 

RESISTANCE  RANGES:  0-6000-600K  Ohms 
0-6-60  Megohms. 

DECIBEL  RANGES:  From-26  to  -1^70  OB 

Complete  with  batteries  $9095 
and  test  leads 

^LUS  awporfor  pfiysfcof  fooftfres: 

4  AH'*  wide  angle  meter 
*  Heavy  duty  molded  bakelite  instrument  case, 
size  5V^  X  7Mi  X  3" 

4  Heavy  gauge,  anodized  aluminum  panel 
4  Rotary  Range  and  Function  Selection 
4  Recessed  6000  volt  safety  jKks 
4  Only  two  pin  jacks  for  all  standard  ranges 


•F.ARCHLIGHT  SECTION 
{Classified  Advertisinp) 


EMPLOYMENT 

Positions  Vacant . 

Civil  Service . 

Selling  OpiKirtuunities  Offered. 

Positions  Wanted . . 

Selling  OpiKirtunilies  Wanted.. 


EQUIPMENT 

(L'Sed  or  Surplus  New) 
For  Sale . 


WANTED 

Fqiiipment 


ADVERTISERS  INDEX 

Adelman,  Nat . 

Ailmiral  (r.irjMiration . 

•Airliorne  Instruments  Laboratory,  Itii 

.Aircraft  .Armaments  Inc . 

Algeradio  Electronics  Co . 

.Amber  Co . 

American  Klectrical  Sales  Co . 

Ames  &  Day  Inc . 

Appli.’d  Science  Corp.  of  Princeton. 

Archy  Electronics . 

Arma  Corporation . 

Arrow  Sales.  Inc . 

Barry  Electronics  Corp . 

Bell  Aircraft  Corp . 

Bendix  Avi.ation  Corp . 

Blan  . 

Boonton  Radio  Corp . 

C  &  H  Sales  Co . . . 

California  Institute  of  Technology.. 


iC*f  iooffier  Carrying  Caso 

Custom  designed  top-grain  cowhide  case 
with  tool  and  test  lead  compartment. 


^  this  and  other  'Precision"  Application  En- 
^€€f  gtneered  instruments  on  display  at  leading 
radio  parts  distributors.  Write  for  latest  catalog. 


This  index  is  published  as  a  eonvenisnee  to  the 
readers.  Every  care  is  taken  to  make  It  accorate.  but 
ELECTRONICS  assumes  no  responsibility  tor  errors 
er  omissions. 
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35  WASHINGTON  STREET,  BROOKLYN  1,  N.  Y. 

In  Canada  and  Newloundland:  Rogers  Majestic  Limited 
1t-19  Brentcliffe  Road,  Leaside,  Toronto,  Ontario,  Canada 


Specifically  designed  for  grid-control 
operation  at  peak  anode  voltages  as  high 

as  27,000  V.  for  heavy  duty  INDUSTRIAL 

uses  and  high  power  TRANSMITTERS  with 
outputs  to  150  KW.  (3  phase  full  wave) 


AGR-99S1  5870 

$110.00 


Re-tube 

with 

AMPEREX 

THREE-ELECTRODE,  MERCURY  VAPOR 


with  NEGATIVE  CONTROL  characteristics 


1 

AGR>99 

51/5870 

AGR-9950/5869 

CATHODE 

Directly  Heated,  Oxide  Coated 

MAXIMUM  PEAK  ANODE  VOLTAGE 

Inverse  . 

27.000 

10.000 

13,000  10.000 

Forward  . 

27,000 

10,000 

13,000  10.000 

CONDENSED  MERCURY  TEMPERATURE 

LIMITS  (centigrade! 

+30°  to  +40° 

+25°  to  +60° 

+25°  to +55°  +25°  to +60* 

MAXIMUM  PLATE  CURRENT  (Amperes) 

Peak  . 

10 

4 

Average  . 

2.5 

1 

FREQUENCY  RANGE  (cps) . 

25 

0  150 

25  to  150 

FlUMENT  VOLTAGE . 

5.0 

5.0 

FlUMENT  CURRENT  (amperes) . 

15 

6.5 

TUBE  VOLTAGE  DROP  (volts,  approx.) . 

14 

15 

(lb  =  l 

0  amperes) 

(lb  =  4  amperes) 

Three  RCA  ''Pencir'  Triodes 


1 


i 


The  Fountainhead  of  Modern  Tube  Development  is  RCA 


i  ' 


...for  UHF  services  up  to  3000  Me 


The  three  “pencil"  triodes  illustrated 
are  significant  examples  of  RCA’s  pioneer¬ 
ing  leadership  in  the  development  of 
special  tube  types  for  specialized  applica¬ 
tions.  These  triodes  feature  a  double-ended 
coaxial-electrode  structure  in  which  plate 
and  cathode  cylinders  extend  outward  from 
each  side  of  the  central  grid  flange.  This 
unusual  construction  results  in  minimum 
transit  time,  low  lead  inductance,  and  low 
interelectrode  capacitances.  One  type  em¬ 
ploys  cylindrical  resonators  which  are 
integral  with  the  tube. 

RCA.5794  is  a  fixed-tuned  oscillator 
triode  especially  designed  for  radiosonde 
applications.  It  has  two  resonators,  one  of 
which  is  attached  between  grid  and  cathode 


and  the  other  between  grid  and  plate.  The 
latter  is  tuned  to  1680  Me  by  means  of  an 
adjustment  screw.  The  useful  power  out¬ 
put  is  approximately  900  milliwatts. 

RCA.567S  is  a  medium-mu  triode  for 
use  in  grounded-grid  circuits  up  to  3000 
Me.  As  a  local  oscillator,  it  is  capable  of 
delivering  a  power  output  of  473  milli¬ 
watts  at  1700  Me,  and  about  30  milliwatts 
at  3000  Me.  The  tube  is  less  than  2M”  long 
with  a  diameter,  except  for  the  grid  flange, 
of  only  H  inch. 

RCA-5876  is  a  general-purpose,  high- 
mu  triode  intended  particularly  for  use  in 
grounded-grid  service  as  an  rf  amplifier,  if 
amplifier,  or  mixer  tube  in  receivers  op¬ 
erating  at  frequencies  up  to  about  1000 


Me;  as  a  frequency  multiplier  up  to  1 300 
Me;  and  as  an  oscillator  up  to  1 700  Me.  It 
may  also  be  used  as  a  low  power  rf  ampli¬ 
fier  in  mobile  transmitters,  and  in  class  C 
service  will  deliver  a  useful  power  output 
of  3  watts  up  to  300  Me. 

For  complete  technical  data  on  any  of 
these  RCA  ''pencil"  triodes,  write  RCA, 
Commercial  Engineering,  Section  42JR, 
Harrison,  New  Jersey,  or  your  nearest 
RCA  field  office. 


FIIID  OrnCISi  (EAST)  Humboldt  3-3900,413 
S.  3th  St.,  Harrison,  N.  J.  (MIDWEST)  White¬ 
hall  4-2900,  389  E.  Illinois  St.,  Chicago,  III. 
(WEST)  Madison  9-3671,  420  S.  San  Pedro 
St.,  Los  Angeles,  Calif. 


RADIO  CORPORATION  of  AMRRICA 


tiBeTKom  Tumts 


